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Properties of Saturated Refrigerant 22 (Liquid-Vapor): Pressure Table опг 
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Ideal Gas Properties of Air 927 
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Constants for the van der Waals, Redlich- 
Equations of State 933 
Thermochemical Properties of Selected Substances at 2 
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| Atomic ог Molecular Weights and Critical Pro 


4 erties of 
| Elements and Compounds ὦ жены 
наны " А оТ 
и та ο М em ARE 
| Acetylene С.Н, 26.04 ice Said decet ин сун 
Air (equivalent) E 28.97 #33 σε : и 
| Ammonia NH, 17.03 406 412.8 M. 
i Un Ar 39.94 151 48.6 0.290 
Po Ces ΠΡ 563 49.3 0.274 
i Butane СН 58.12 425 38.0 0.274 
: Carbon C 12.01 - = дез 
| Carbon dioxide со, 44.01 304 73.9 0.276 
| Carbon monoxide со 28.01 133 35.0 0.294 
| 
i Copper Cu 63.54 - = м = 
Ethane ς,Ης 30.07 305 48.8 0.285 
Ethanol CHOH 46.07 516 63.8 0.249 
Ethylene С.Н, 28.05 283 51.2 0.270 
Helium He 4.003 5.2 2.3 0.300 
Hydrogen H, 2.016 33.2 13.0 0.304 
Methane CH, 16.04 191 46.4 0.290 
Methanol CH,OH 32.04 513 79.5 0.220 
Nitrogen М, 28.01 126 33.9 0.291 
Octane СН в 114.22 569 24.9 0.258 
Охувеп : 0, 32.00 154 50.5 0.290 
Ргорапе C,Hs 44.09 370 42.7 0.276 
Propylene σης 42.08 365 46.2 0.276 
Refrigerant 12 CCLF, 120.92 385 41.2 0.278 
Refrigerant 22 «ΗΕ, 86.48 369 49.8 0.267 
Refrigerant 134a CF4CH;F 102.03 374 40.7 P. 
Sulfur dioxide 50, 64.06 431 78.7 ; 
Water H,O 18.02 647.3 220.9 0.233 






Sources: Adapted from International Critical Tables and L. C. Nelson and E. F. Obert, Generalized Compressibility 
7 Charts, Chem. Eng., 61: 203 (1954). 
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ος ΗΝ Specific Volume Entropy 
уж MC νο пика MK 
Sat. Sat. 
Temp. Press. Liquid Vapor 
ed A И. | xm Lu mu L. S. Ж. 5 9 БЕ BEL. ИН Lu UNE. 75 E 
.01 0.00611 1.0002 206.136 2501.3 0.0000 | 9.1562 à 
4 0.00813 1.0001 157.232 2491.9 0.0610 | 9.0514 4 
5 0.00872 1.0001 147.120 2489.6 0.0761 | 9.0257 5 
6 0.00935 1.0001 137.734 2487.2 0.0912 | 9.0003 6 
8 0.01072 1.0002 120.917 2482.5 0,1212 | 8.9501 8 










8.9008 
8.8765 
8.8524 
8.8285 
8.8048 


0.1510 
0.1658 
0.1806 
0.1953 
0.2099 









2477-7 

2475.4 
2473.0 
2470.7 
2468.3 


10 0.01228 
11 0.01312 
12 0.01402 
13 0.01497 
14 0.01598 


1.0004 106.379 
1.0004 99.857 
1.0005 93.784 
1.0007 88.124 
1.0008 82.848 




















8.7814 










0.2245 
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15 0.01705 1.0009 77.926 2465.9 
16 0.01818 1.0011 73.333 2463.6 0.2390 | 8.7582 16 
17 0.01938 1.0012 69.044 2461.2 0.2535 | 8.7351 17 
38 0.02064 1.0014 65.038 2458.8 0.2679 | 8.7123 18 
19 0.02198 1.0016 61.293 2456.5 0.2823 | 8.6897 19 
20 0.02339 1.0018 57.791 2454.1 0.2966 | 8.6672 20 3 
21 0.02487. 1.0020 54.514 2451.8 0.3109 | 8.6450 21 : 
ο.ο2645 1.0022 51.447 2449-4 0.3251 | 8.6229 22 
1.0024 48.574 2447.0 0.3393 | 8.6011 23 





8.5794 


8.5580 
8.5367 
8.5156 
8.4946 
8.4739 


0.4369 | 8.4533 
0.4507 | 8.4329 
0.4644 | 8.4127 
0.4781 | 8.3927 
0.4917 | 8.3728 


0.3534 
0.3674 
0.3814 
0.3954 
0.4093 
0.4231 


2444.7 


2442.3 
2439.9 
2437.6 
2435.2 
2432.8 


1.0027 45.883 
























1.0029 43.360 
1.0032 40.994 
1.0035 38.774 
1.0037 36.690 
1.0040 34.733 


1.0043 32.894 
1.0046 31.165 
1.0050 29.540 
1.0053 28.011 
1.0056 26.571 







29 0.04008 





























2430.5 
2428.1 
2425.7 
2423.4 
2421.0 


30 0.04246 
31 0.04496 
32 0.04759 
33 0.05034 
34 0.05324 












































35 0.05628 | 1.0060 | 25.216 2418.6 0.5053 | 8.3531 | 35 
36 0.05947 | 1.0063 23.940 2416.2 0.5188 | 8.3336 | 36 
38 0.06632 1.0071 21.602 2411.5 0.5458 | 8.2950 38 
40 0.07384 1.0078 19.523 2406.7 0.5725 | 8.2570 40 
45 0.09593 1.0099 15.258 2394.8 0.6387 | 8.1648 45 


| 
| 22 
23 0.02810 
24 0.02985 
25 0.03169 
26 0.03363 
27 0.03567 
28 0.03782 
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PI aa ha 
at. Sut 
Press. наш џ 
bar ei Poet vapor 
ВИИИ EE ERE ELE Lap 
1235 1.0121 Eos) de 
1576 1.0146 9.568 
1994 1.0172 7.671 
2503 1.0199 6.197 
-3119 1.0228 5.042 
.3858 1.0259 4.131 
4739 1.0291 3.407 
5783 1.0325 2.828 
7014 1.0360 2.361 
8455 1.0397 1.982 
1.014 1.0435 1.673 
1.433 1.0516 1.210 
1.985 1.0603 0.8919 
2.701 1.0697 0.6685 
3-613 1.0797 0.5089 
4.758 1.0905 0.3928 
6.178 1.1020 0.3071 
7.917 1.1143 0.2428 
16:02 1.1274 0.1941 
12.54 1.1414 0.1565 
15.54 1.1565 0.1274 
19.06 1.1726 0.1044 
1.1900 0.08619 
1.2088 0.07158 
1.2291 0.05976 
1.2512 0.05013 
1.2755 0.04221 
1.3023 0.03564 
1.3321 0.03017 
1.3656 0.02557 
1.4036 0.02167 
1.4988 0.01549 
1.6379 0.01080 
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Specific Volume ТҮ 


0.006945 


Source: Tables A-2 through А-5 are extracted from J. H. Keenan, F. G. Keyes, 








Intermal Emergy εώς 





kg 








liquid 
h, 


209.33 
230.23 
251.13 
272.06 
292.98 


313.93 
334.91 
355.90 
376.92 
397.96 
419-04 
461.30 
503,71 
546.31 
589.13 
632.20 
675.55 
719.21 
763.22 
807.62 


852.45 
897.76 
943.62 
990.12 
1037.3 


1085.4 
1134-4 
1184.5 
1236.0 
1289.1 


1344.0 

1461.5 
1594.2 
1760.5 
2099.3 


sum Е 


Enthatpy — 
к 












s m 









Entropy мт 
LU κρκᾳ. 












Vapor 
h Temp. 

ttm ОИ EC 

2592.1 | προ | g ЗМ 

2600.9 50 

2609.6 A 

2618.3 ы 

2626.8 = 

2635.3 75 





2643.7 
2651.9 







































2660.1 25 
2668.1 9s 
2676.1 τοῦ 
2691.5 110 
2706.3 456 
2720.5 130 
2733-9 140 
2746.5 150 
2758.1 160 
2768.7 17ο 
2778.2 180 
2786.4 190 
2793.2 209 
2798.5 210 
2802.1 220 
2804.0 230 
2803.8 240 





2801.5 
2796.6 
2789.7 
2779.6 
2766.2 













2749.0 
2700.1 
2622.0 
2481.0 
2099.3 









3.155 0.003155 j 2029.6 
a __-______.___ оса и“ "| | —_- -_--- со. ч ii се --- “ 


P. б. Hill, and J. G. Moore, Steam Tables, Wiley, New York, 1969. 












specific Volume — Jnteimal Energy | 
πι κα Кука 


























































Sat. Sat. Sat. 
Liquid 
h. 
ЖА iE R No а =. я 
23.739 151.53 
18.103 173.88 
14.674 191.83 
7.649 251.40 
5.229 289.23 
3.993 317.58 
3.240 340.49 
2.732 359.86 
2.365 376.70 
2.o87 391.66 
1.869 405.15 
1.694 417.46 
1.159 467.11 
0.8857 504.70 
0.7187 535.37 
0.6058 561.47 
0.5243 584.33 
0.4625 604.74 
0.4140 623.25 
0.3749 640.23 
0.3157 670.56 
0.2729 697.22 
0.2404 721.11 
0.2150 742.83 
0.1944 762.81 
0.1318 844.84 
0.09963 908.79 
0.07998 962.11 
.. 0.06668 1008.4 
0.05707 1049.8 
0.04978 1087.3 
0.04406 1121.9 
0.03944 1154.2 
0.03244 1213.4 
0.02737 1267.0 
0.02352 1316.6 
0.02048 1363.3 
0.01803 1407.6 
0.01599 1450.1 


"Елен at: ру 
kJ/kg ο ο... 


Sat 


Evan, 
δις 
2432.9 
2415.9 
2403.1 
2392.8 
2358.3 
2336.1 
2319.2 
2305.4 
2293.6 
2283.3 
2274.1 
2265.7 
2258.0 
2226.5 
2201.9 


2181.5 
2163.8 
2148.1 
2133.8 
2120.7 


2108.5 
2086.3 
2066.3 
2048.0 
2031.1 


2015.3 
1947.3 
1890.7 
1841.0 
1795.7 


1753.7 
1714.1 
1676.4 
1640.1 
1571.0 


1505.1 
1441.3 
1378.9 
1317.1 
1255.5 








Entropy 









Καν κ p 
Sat. Sat. Sat. 
Vapor Liquid Vapor Press 

uns n E Та edic bar 
2554.4 0.4226 | 8.4746 0.04 
2567.4 0.5210 8.3304 0.06 
2577.0 0.5926 | 8.2287 0.08 
2584.7 0.6493 8.1502 0.10 
2609.7 0.8320 7.9085 0.20 
2625.3 0.9439 7.7686 0.30 
2636.8 | 1.0259 | 7.6700 0-40 
2645.9 1.0910 7.5939 9.50 
2653.5 | 1.1453 | 7.5320 0.60 
2660.0 1.1919 7-4797 0.70 
2665.8 | 1.2329 | 7.4346 o.80 
2670.9 | 1.2695 | 7.3949 0.90 
2675.5 1.3026 | 7.3594 1.00 
2693.6 | 14336 | 7.2233 1.50 
2706.7 1.5301 73271 2.00 
2716.9 1.6072 7.0527 2.50 
2725.3 1.6718 6.9919 3.00 
2732.4 | 1.7275 | 6.9405 3.50 
2738.6 1.7766 6.8959 4.00 
2743.9 1.8207 6.8565 4.50 
2748.7 1.8607 6.8212 5.00 
2756.8 1.9312 6.7600 6.00 
2763.5 1.9922 6.7080 7.00 
2769.1 | 2.0462 | 6.6628 8.00 
2773-9 2.0946 6.6226 9.00 
2778.1 | 2.1387 | 6.5863 10.0 
2792.2 2.3150 6.4448 15.0 
2799.5 2.4474 6.3409 20.0 
2803.1 2.5547 | 6.2575 25.0 
2804.2 | 2.6457 | 6.1869 30.0 
2803.4 | 2253 | 6.1253 35.0 
28014 | 2.7964 | 6.0701 40.0 
2798.3 | 2.8610 | 6.0199 45.0 
2794.3 | 2.9202 | 5.9734 50.0 
2784.3 | 3.0267 | 5.8892 | 600 
2772.1 3.1211 5.8133 70.0 
2758.0 | 3.2068 | 5.7432 80.0 
2742.1 3.2858 | 5.6772 90.0 
2724.7 | 3.3596 | 5.6141 | 100. 
2705.6 | 3.4295 | 5.5527 | 110. 
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Specific Volume τ πνέμα. 
um E Ва UL ЖИ hu sd ΝΙΝ 
i Sat. sat Ups š 7 A ПО ο вж 

Press. | Temp. Liquid Vapor Liquid Liquid 
bar d ete LESSE, [| аз _ ти 98 г MR hi 
>] 120: 324.8 1.5267 0.01426 1473.0 ра "er vcn 
130. 330.9 1.5671 0.01278 1511.1 1531.5 
140. 336.8 1.6107 0.01149 1548.6 15714 
150. 342.2 1.6581 0.01034 1585.6 1610.5 
160. 347.4 1.7107 0.009306 | 1622.7 1650.1 
170. 352.4 1.7702 0.008364 1660.2 1690.3 
180. 357.1 1.8397 0.007489 | 1698.9 1732.0 
1 190. 361.5 1.9243 0.006657 1739.9 1776.5 
2.036 0.005834 1785.6 1826.3 
3.155 0.003155 2029.6 2099.3 
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Pressure Conversions: 


£ bot = 2.4 MPa 









С = 36260 я 
Е а и 
Sat. 23.739 | 2425.0 2567.4 8.3304 4.526 | 2473.0 2631.4 7 17 
во 27.132 | 2487.3 | 2650-1 8.5804 4.625 | 2483-7 2645.6 | 77564 
120 30.219 | 2544-7 | 2726.0 8.7840 5163 | 2542.4 | 27231 | 7 9644 
160 33.302 | 2602.7 2802.5 8.9693 5.696 | 2601.2 2800.6 8.1519 
200 36.383 | 2661.4 2879.7 9.1398 6.228 | 2660.4 2878.4 8.3237 
240 39.462 | 2721.0 | 2957 8 9.2982 6.758 | 2720.3 2956.8 | 8.4828 
280 42.540 | 2781.5 3036.8 9.4464 7.287 | 2780.9 3036.0 8.6314 
320 45.618 | 2843.0 3116.7 9.5859 7.815 | 2842.5 3116.1 8.7712 
360 48.696 | 2905.5 3197.7 9.7180 8.344 | 2905-1 3197.1 8.9034 
i 400 51.774 | 2969.0 3279.6 9.8435 8.872 | 2968.6 3279.2 9 = 
440 54.851 | 3033-5 3362.6 9.9633 9.400 | 3033.2 3362.2 9.149 
500 59.467 | 3132.3 3489.1 | 10.1336 10.192 | 3132.4 3488.8 9.3194 


500 


Sat. 
120 
160 


200 
240 
280 


320 
360 
400 





440 
500 
600 


A 


3113.5 
3195.0 
3277.4 


3360.7 
3487.6 
3704.3 





νυν." "od 





δε a T 
Sat. 1.694 | 2506.1 
100 1.696 | 2506.7 
120 1.793 | 2537-3 
се 1984 | 2597.8 | 2796.2 | 7.6597 
299 2.172 | 26581 | 28753 7.8343 
=. 2359 | 2718.5 | 29545 | 79949 
86 2.546 | 2779.6 | 3034.2 | 8-1445 
320 2.732 | 2841.5 3114.6 | 8.2849 
360 2.917 | 2904.2 | 3195.9 | $175 
о 3.103 | 2967.9 | 3278-2 | 8.5435 
440 3.288 3032.6 3361.4 8.6636 
3.565 3131.6 | 3488.1 8.8342 


р = 3.0 bar = 0.30 MPa 


(Ты Ξ 


NEUE ΟΝ 


0.606 


0.651 


0.716 
0.781 
0.844 


0.907 
0.969 
1.032 


1.094 
1.187 


1.341 


2543.6 


2587.1 


2650.7 
2713.1 
2775.4 
2838.1 
2901.4 
2965.6 


3030.6 
3130.0 
3300.8 






133.55 0) 

2725.3 | 6.9919 

2782.3 7.1276 

2865.5 7-3115 
2947.3 7-4774 
3028.5 7-6299 
3110.1 7.7722 
3192.2 7.9061 
3275.0 | 8.0330 
3358.7 8.1538 
3486.о | 8.3251 
3703.2 | 8.5892 





200 


240 
280 
320 


360 
400 
440 


а ο... 
„щл АА 
бо о 
Q pr 


500 
боо 
700 


Sat. 
2oo 
240 


280 
320 
з6о 


доо 


440 
500 


540 
6oo 
640 


Sat. 
240 
280 


320 
360 
400 


440 
500 


540 
600 
640 
790 





(Continued) 





р = 5.0 Баг = 0.50 МР 
Са = 15186°() 


ο ΣΕ» 


0.3749 | 2561.2 | 2748.7 6.8213 
0.4045 | 2609.7 | 2812.0 6.9656 
0.4249 | 2642.9 | 2855.4 7.0592 





0.4646 | 2707.6 | 2939.9 7.2307 
0.5034 | 2771.2 | 3022.9 7.3865 
0.5416 | 2834.7 | 3105.6 7.5308 


0.5796 | 2898.7 | 3188.4 7.6660 
0.6173 | 2963.2 | 3271.9 7.7938 
0.6548 | 3028.6 | 3356.0 7.9152 


0.7109 | 3128.4 | 3483-9 8.0873 
0.8041 | 3299.6 | 3701.7 8.3522 
0.8969 | 3477.5 | 3925.9 | 8.5952 


р = 10.0 bar = 1.0 MPa 
(Ты = 179-910 





0.0996 | 2600.3 | 2799.5 6.3409 
0.1085 | 2659.6 | 2876.5 6.4952 
0.1200 | 2736.4 | 2976.4 6.6828 


0.1308 | 2807.9 | 3069.5 6.8452 
0.1411 | 2877.0 | 3159.3 6.9917 
0.1512 | 2945.2 | 3247.6 7.1271 


0.1611 | 3013.4 | 3335.5 7.2540 
0.1757 | 3116.2 3467.6 7.4317 
0.1853 | 3185.6 | 3556.1 | 7.5434 


0.1996 | 3290.9 | 3690.1 7.7024 
0.2091 | 3362.2 | 3780.4 7.8035 
0.2232 | 3470.9 | 3917.4 7.9487 


е u b $ 
(kg КАБ — kj/kg «κε 





p = у.о bat = ο.7ο MPa 






0.2729 | 2572.5 
0.2847 | 2599.8 | 2799.1 6.7880 
0.2099 | 2634.8 | 2844.8 6.8865 


0.3292 | 2701.8 | 2932.2 7.0641 
0.3574 | 2766.9 | 3017.1 7.2233 
0.3852 | 2831.3 | 3100.9 7.3697 


0.4126 | 2895.8 | 3184.7 7.5063 
0.4397 | 2960.9 | 3268.7 7.6350 
0.4667 | 3026.6 | 3353.3 7.7571 


0.5070 | 3126.8 | 3481.7 7.9299 
0.5738 | 3298.5 | 3700.2 8.1956 
0.6403 | 3476.6 | 3924.8 8.4391 


ня си ρα» 
(T4, = 198.320) 


0.1318 | 2594.5 | 2792.2 6.4448 
0.1325 | 2598.1 | 2796.8 6.4546 
0.1483 | 2676.9 | 2899.3 6.6628 








0.1627 | 2748.6 | 2992.7 6.8381 
0.1765 | 28171 | 3081.9 6.9938 
0.1899 | 2884.4 | 3169.2 7.1363 


0.2030 | 2951.3 | 3255.8 7.2690 
0.2160 | 3018.5 | 3342.5 7.3940 
0.2352 | 3120.3 | 3473.1 7-5698 


0.2478 | 3189.1 | 3560.9 7.6805 
0.2668 | 3293.9 | 3694.0 7.8385 
0.2793 | 3364.8 | 3783.8 | 7.9391 


p = 36.0 bar = 3.0 MPa 
μυ. ο ск 
0.0667 | 2604.1 | 2804.2 6.1869 
0.0682 | 2619.7 | 2824.3 6.2265 


0.0771 | 2709.9 | 2941.3 6.4462 


0.0850 | 2788.4 | 3043-4 6.6245 
0.0923 | 2861.7 | 3138.7 6.7801 
0.0994 | 2932.8 | 3230.9 6.9212 


0.1062 | 3002.9 | 3321.5 7.0520 
0.1162 | 3108.0 | 3456.5 7.2338 
0.1227 | 3178.4 | 3546.6 | 7.3474 


0.1324 | 3285.0 | 3682.3 7.5085 


0.1388 | 3357.0 | 3773-5 7.6106 
0.1484 | 3466.5 | 3911.7 7.7571 


# 





Sat. 
320 
360 


400 


440 
480 


520 
560 
600 


640 
700 
740 


Sat. 
360 
400 


440 
480 
520 


560 
600 
640 


700 
740 


0.06199 | 2767.4 
.621 

0.06788 | 2845-7 | 3177 — i 
0.07341 | 2919.9 | 3213 6 aid 
0.07872 | 2992.2 3307.1 ` 

1 
0.08643 | 3099.5 | 34453 | 7 ди 
0.09145 | 31714 3536.9 7- T 
0.09885 | 32791 | 3674-4 73 
0.1037 3351.8 | 3766.6 | 7 4720 


0.1110 3462.1 
0.1157 3536.6 | 3999.6 | 7.7141 





0.02352 
0.02682 
0.03089 


0.03432 
0.03742 


0.04034 | 3025.7 | 3348.4 

0.04313 | 3102.7 | 3447.7 6.7871 
0.04582 | 3178.7 | 3545.3 6.9072 
0.04845 | 3254.4 | 3642.0 7.0206 


0.05102 | 3330.1 | 3738.3 7.1283 
0.05481 


0.05729 


ЕИО 


p = 129 bar = 12.0 MPa 
0.01426 | 2513.7 | 2684.9 5.4924 
0.01811 | 2678.4 | 2895.7 5.8361 
0.02108 


0.02355 
0.02576 
0.02781 


0.02977 
0.03164 
0.03345 


0.03610 
0.03781 


5 nm 


MO 
m 


е £ 
ikg αὶ κε 
/kg КЕ Е 


NEMUS Lus : pi musik я 

UEM e НИ 
ái Mie en 

2589.7 | ?7 
| ы, 2605.2 2804.2 5.9252 
0.03876 2720.0 2952.6 6.1846 
i 3071.1 6.3782 
0.04331 2811.2 

0.04739 | 2892.9 3177.2 | 6.5408 
0.05122 2970.0 3277.3 6.6853 
0.05665 3082.2 | 3422.2 6.8803 
0.06015 3156.1 3517.0 6.9999 
0.06525 3266.9 3658.4 7.1677 
0.06859 | 3341.0 3752.6 7.2731 
0.07352 | 3453-1 3894.1 7.4234 
0.07677 | 3528.3 | 3989.2 | 7.5190 


на 


ροών μα... 


0.01803 | 2544.4 | 27247 | 5.6141 
0.01925 | 2588.8 | 2781.3 5.7103 
0.02331 | 2729.1 | 2962.1 6.0060 
0.02641 | 2832.4 | 3096.5 6.2120 
0.020131 | 2922.1 | 3213.2 6.3805 
0.03160 | 3005.4 | 3321.4 6.5282 
0.03394 | 3085.6 | 3425.1 6.6622 
0.03619 | 3164.1 | 3526.0 6.7864 
0.03837 | 3241.7 | 3625.3 6.9029 
0.04048 | 3318.9 | 3723.7 | 7.0131 
0.04358 | 3434.7 | 3870.5 | 7.1687 
0.04560 | 3512.1 | 3968.1 7.2670 


РРР 


Сора Us 336.75°©) 
0.01149 | 2476.8 | 2637.6 5.3717 
9.01422 | 2617.4 2816.5 5.6602 
0.01722 | 2760.9 3001.9 5.9448 
9.01954 | 2868.6 3142.2 6.1474 
με; 2962.5 | 3264.5 6.3143 
92343 | 3049.8 3377.8 6.4610 
uud 3133.6 | 3486.0 6.5941 
с 3 | 3215.4 35913 6.7172 
43 | 3296.0 3694.1 6.8326 

0.0 

S 3415.7 | 3846.2 | 6.9939 
5 | 3495.2 3946.7 7.0952 


8s; 


πιο 


J w тт 
шш 
juge 
Данев” 
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ЖЕТА д 
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(Continued) 
μάτιν 8. КЕКЕ KE. 
р = 160 bar = 16.0 МРа 
ПН ж 

Sat. 0.00931 | 2431.7 | 2580.6 5.2455 
360 0.01105 2539.0 | 2715.8 5.4614 
400 0.01426 | 2719.4 2947.6 5.8175 
440 0.01652 | 2839.4 3103.7 6.0429 
480 0.01842 | 2939.7 3234-4 6,2215 
520 0.02013 | 30314 3353.3 6.3752 
560 0.02172 3117.8 | 3465.4 6.5132 
боо 0.02323 | 3201.8 | 3573.5 6.6399 
640 0.02467 3284.2 | 3678.9 6.7580 
700 0.02674 | 3406.0 3833.9 6.9224 
740 0.02808 3486.7 | 3935-9 7.0251 
Sat, 0.00583 | 2293.0 2409.7 4.9269 
400 0.00994 2619.3 | 2818-1 5.5540 
440 0.01222 2774.9 | 3019-4 5.8450 
480 0.01399 2891.2 | 3170.8 6.0518 
520 0.01551 | 2992.0 3302.2 6.2218 
560 0.01689 3085.2 | 3423.0 6.3705 
600 0.01818 3174-0 3537.6 6.5048 
640 0.01940 3260.2 | 3648.1 6.6286 
700 0.02113 3386.4 | 3809.0 6.7993 
740 0.02224 3469.3 | 3914-1 6.9052 
800 0.02385 | 3592.7 4069.7 7.0544 
400 0.00383 

440 0.00712 1 
480 0.00885 3028.5 5.7446 
520 0.01020 3192.3 5.9566 
560 0.01136 3333.7 6.1307 
600 0.01241 3463.0 6.2823 
640 0.01338 3584.8 6.4187 
700 0.01473 3758.4 6.6029 
740 0.01558 3870.0 6.7153 
800 0.01680 3563.1 | 4033-4 6.8720 
доо 0.01873 3774.3 4298.8 7.1084 





^ 5 


и 
aike Мн КЕК 
p = 180 bar = 18.0 MPa 

КООМ о СИ 
0.00749 | 2374.3 | 2509.3 5.1044 
0.00809 | 2418.9 | 2564.5 5.1922 
0.01190 2672.8 | 2887.0 5.6887 
0.01414 | 2808.2 | 3062.8 5.9428 
0.01596 2915.9 | 3203-2 6.3345 
0.01757 3011.8 | 3378.0 6.2960 
0.01904 3101.7 | 3444-4 6.4392 
0.02042 | 3188.0 | 3555.6 6.5696 
0,02174 | 3272.3 | 3663.6 6.6905 
0.02362 | 3396.3 | 3821.5 6,8580 
0.02483 | 3478.0 ] 3925.0 6.9623 
DAE "Lr rU DIUI ЛА 
0.00673 | 2477.8 | 2639.4 | 5-2393 
0.00929 | 2700.6 | 2923-4 5.6506 
0.01100 2838.3 | 3102.3 5.8950 
0.01241 2950.5 | 3248.5 6.0842 
0.01366 | 30513 | 3379.0 6.2448 
0.01481 3145.2 | 3500.7 6.3875 
0.01588 | 3235.5 3616.7 6.5174 
0.01739 | 3366.4 | 3783.8 | 6.6947 
0.01835 3451.7 | 3892.1 6.8038 
0.01974 | 3578.0 4051.6 6.9567 
0.00236 2055.9 
0.00544 2683.0 
0.00722 2949.2 
0.00853 | 2860.7 3133.7 
0.00963 | 2979.0 3287.2 
0.01061 3085.3 | 3424.6 
0.01150 3184.5 | 3552.5 
0.01273 | 3325.4 | 3732.8 
0.01350 | 3415.9 | 3847.8 
0.01460 | 3548.0 | 4015.1 
0.01633 | 3762.7 4285.1 


РР RUE 
— 
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} 
i T сх ao? u 
Ἔα Mk WR CL ИИВ. тэка ΚΚΕ МКВ κο. K 
p = 25 bar = 2.5 МРа p = so bar = 5.0 МРа 
[. ынанан Пасо А. И“ а „(Ба 2 2638971. 
RR 00090 83.80 | 86.30 | 2961 9995 83.65 | 8865 | -2956 
= 1.0067 167.25 169.77 -5715 1.0056 166.95 171.97 5705 
о 1.0280 334.29 | 336.86 1.0737 1.0268 333.72 | 338.85 1.0720 
| 100 1.0423 418.24 420.85 1.3050 1.0410 417.52 422.72 1.3030 
i 140 1.0784 587.82 590.52 1.7369 1.0768 586.76 592.15 1.7343 
180 1.1261 76146 763.97 2.1375 1.1240 759.63 765.25 2.1341 
200 1.1555 849.9 852.8 2.3294 1.1530 848.1 853.9 2.3255 
220 1.1898 940.7 943.7 2.5174 1.1866 938.4 944.4 2.5128 
i Sat. 1.1973 959.1 962.1 2.5546 1.2859 1147.8 1154.2 2.9202 
t 
{ ПИ ο ο... 
{ p = 75 bar = 7.5 МРа 100 bar = 10.0 MPa 
КОШЕ UH. a МИНИ = Κως 
20 19984 83.50 90.99 .2950 .9972 83.36 93-33 2945 
40 1.0045 166.64 174.18 5696 1.0034 166.35 176.38 5686 
80 1.0256 333-15 340.84 1.0704 1.0245 332.59 342.83 1.0688 
100 1.0397 416.81 424.62 1.3011 1.0385 416.12 426.50 1.2992 
140 1.0752 585.72 593.78 1.7317 1.0737 584.68 595.42 1.7292 
| 180 1.1219 758.13 766.55 2.1308 1.1199 756.65 767.84 2.1275 
220 1.1835 936.2 945.1 2.5083 1.1805 934.1 945.9 2.5039 
| 26o 1.2696 1124.4 1134.0 2.8763 1.2645 1121.1 1133.7 2.8699 
Sat. 1.3677 1282.0 1292.2 3.1649 1.4524 1393-0 1407.6 3.3596 
| ΕΕΣ ος "MEM A sss sn TOT 
κκ», (Кы = За) ыы ο В asses 
20 -9950 83.06 97.99 2934 -9928 82.77 | 102.62 2923 
40 1.0013 165.76 189.78 5666 .9992 165.17 185.16 5646 
8о 1.0222 331.48 346.81 1.0656 1.0199 330.40 350.80 1.0624 
100 1.0361 414.74 430.28 1.2955 1.0337 413.39 434.06 1.2917 
140 1.0707 582.66 598.72 1.7242 1.0678 580.69 602.04 1.7193 
180 1.1159 753.76 770.50 2.1210 1.1120 750-95 773-20 2.1147 
2.4953 1.1693 925.9 949.3 2.4870 


220 1.1748 929.9 947.5 
260 3.2550 1114.6 1133.4 2.8576 


300 1.3770 1316.6 1337.3 
Sat. 1.6581 1585.6 1610.5 









20 .9907 82.47 107.24 .2911 .9886 

40 .9971 164.60 189.52 5626 .9951 164.04 .5607 
100 1.0313 412.08 437-85 1.2881 1.0290 410.78 1.2844 
200 1.1344 834.5 862.8 2.2961 1.1302 831.4 865.3 2.2893 


300 1.3442 1296.6 1330.2 3.1900 1.3304 1287.9 1327.8 3.1741 
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10 


12 
16 
20 
24 
28 


32 
36 
до 
45 
50 


+ Iculated based оп equations from A. Кате! 
Source: Tables A-7 through A-9 are ca 
Chlorodifluoromethane (R-22)," Fluid Phase Equilibria, Vol. 80, No. 11, 1992, pp. 71-86. 


Press. 


bar 
9. 3749 


0.6451 
0.8290 
1.0522 
1.2627 
1.5049 


1.6389 
1.7819 
1.9345 
2.2698 
2.4534 


2.6482 
2.8547 
3.0733 
3.3044 
3.5485 


3.8062 
4-0777 
4.3638 
4-6647 
4.9811 


5.3133 
5.6619 
6.0275 
6.4105 
6.8113 


7.2307 
8.1268 

9.1030 
10.164 
11.313 


12.556 
13.897 
15.341 
17.298 
19.433 
24.281 


Sat. 
Liquid 


ср x 1ο) 


0.6833 
0.6966 
0.7037 
0.7109 
0.7169 
0.7231 


0.7262 
0.7294 
0.7327 
0.7393 
0.7427 


0.7462 
0.7497 
0.7533 
0.7569 
0,7606 


0.7644 
0.7683 
0.7722 
0.7762 
0.7803 


0.7844 
0.7887 
0.7930 
0.7974 
0,8020 


0.8066 
0.8162 

0.8263 
0.8369 
0.8480 


0.8599 
0.8724 
0.8858 
0.9039 
0.9238 
0.9705 


СИ 
Sat. Sat. Sat. 
Vapor Liquid Evap. Vapor 
Ἢ р 0 и, 
0.5370 —21.55 245.35 223.81 
0.3239 —10.85 239.44 228.60 
0.2564 —5-44 | 236.39 | 230.95 
0.2052 0.00 | 233.27 | 233.27 
0.1730 4.38 230.71 235.09 
0.1468 8.79 228.10 236.89 
0.1355 11.00 | 226.77 | 237.78 
0.1252 13.22 225.43 238.66 
0.1159 15.45 224.08 239.53 
0.0997 19.92 221.32 241.24 
0.0926 22.17 219.91 242.09 
0.0861 24.43 218.49 | 242.92 
0.0802 26.69 217.05 243.74 
0.0748 28.97 215.59 244.56 
0.0698 31.25 214.11 245.36 
0.0652 33.54 212.62 246.15 
0.0610 35.83 211.10 246.93 
0.0571 38.14 209.56 247.70 
0.0535 40.46 208.00 248.45 
0.0501 42.78 206.41 249.20 
0.0470 45.12 204.81 249.92 
0.0442 47.46 | 203.18 | 250.64 
0.0415 49.82 201.52 251.34 
0.0391 52.18 199.84 252.03 
0.0368 54.56 | 198.14 252.70 
0.0346 56.95 | 196.40 | 253.35 
0.0326 59.35 | 194.64 | 253.99 
0.0291 64.19 191.02 | 255.21 
9.0259 69.09 | 187.28 | 256.37 
0.0232 74.04 183.40 | 257.44 
0.0208 79.05 179.37 258.43 
0.0186 8414 | 17538 | 259.32 
0.0168 89.29 | 170.82 | 26011 
0.0151 94.53 | 166.25 260.79 
0.0132 101.21 160.24 | 261.46 
0.0116 108.06 153.84 261.90 
0.0089 122.35 139.61 261.96 


| же Volume 











and S. w. Beyerlein, 
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Entiapy x 


К / "kg K 
Sat. бе. 
Liquid Yapor 
Ss за. 
то. 0964. 1.0547 
70.0474 1.0256 
70.0235 1.0126 
0.0000 1.0005 
0.0186 | 0.9914 
0.0369 | 0.9828 
0.0460 | 0.9787 
0.0551 0.9746 
0.0641 0.9707 
0.0819 0.9631 
0.0908 0.9595 
0.0996 0.9559 
0.1084 0.9525 
0.1171 0.9490 
0.1258 0.9457 
0.1345 0.9424 
0.1431 0.9392 
0.1517 0.9361 
0.1602 0.9330 
0.1688 0.9300 
0.1773 0.9271 
0.1857 0.9241 
0.1941 0.9213 
0.2025 0.9184 
0.2109 0.9157 
0.2193 0.9129 
0.2276 0.9102 
0.2442 | 0.9048 
0.2607 | 0.8996 
0.2772 0.8944 
9.2936 | 0.8893 
0.3101 0.8842 
9.3265 | 0.8790 
0.3429 0.8738 
0.3635 | 0.8672 
0.3842 | 0.8603 
0.4264 | 0.8455 




















“А Fundamental Equation for 
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C” Enthalpy > 
λα КТ. s s 
Sat, Sat. Sat — 
Liquid Еуар. паша Марог Press. 
NE ЖО Lu TE Куй u t, СЕНТ ВИКИ 58 Би 
— 20. 28 244.69 —0.0907 1.0512 0.40 
—16.03 242.33 — 0.0709 1.0391 0.50 
—12.35 240.28 —0.0542 1.0294 0.60 
— 9.12 238.47 -0.0397 1.0213 0.70 
-6.23 236.84 -0.0270 1.0144 0.80 
—3.60 235.34 —0,0155 1.0084 0.90 
—1.19 233.95 — 0.0051 1.0031 1.00 
4.13 230.86 0.0175 0.9919 1.25 
8.70 228.15 0.0366 | 0.9830 1.50 
12.74 225.73 0.0531 0.9755 1.5 
16.37 223.52 0.0678 0.9691 2,00 
19.67 221.47 0.0809 0.9636 2.25 
22.72 219.57 0.0930 0.9586 2.50 
25.56 217.77 0.1040 0.9542 2.75 
28.22 216.o7 0.1143 0.9502 3.00 
30.72 214.46 0.1238 0.9465 3.25 
33.09 212.91 0.1328 0.9431 3.50 
35.34 211.42 0.1413 0.9399 3.75 
37.49 209.99 0.1495 0.9370 4.00 
39.55 208.61 0.1569 0.9342 4.25 
41.52 207.27 0.1642 0.9316 4.50 
43.42 205.98 0.1711 0.9292 4.75 
45.25 204.71 0.1777 0.9269 5.00 
47.02 203.48 9.1841 0.9247 5.25 
48.74 202.28 0.1903 0.9226 5.50 
50.40 201.11 0.1962 0.9206 5.75 
52.01 199.97 0.2019 0.9186 6.00 
58.04 195.60 0.2231 0.9117 7.90 
63.53 191.52 0.2419 0.9056 8.00 | 
68.59 | 187.67 0.2591 0.9001 9.00 | 
73.30 | 183.99 0.2748 | 0.8952 10.00 | 
81.90 177.04 0.3029 0.8864 12.00 
89.68 170.49 0.3277 0.8786 14.00 
96.83 164.21 0.3500 9.8715 16.00 
103.51 158.13 0.3705 0.8649 18.00 
109.81 152.17 0.3895 0.8586 20.00 
121.56 140.43 0.4241 0.8463 24.00 





Sat. 
-45 
-40 
—35 
—25 


—20 


—10 


-5 


10 


Sat. 
—30 
—25 
—20 


0.29801 
0.30433 
0.31062 


0.31690 
0.32315 
0.32939 
0.33561 


0.14721 
0.14872 
0.15232 
0.15588 
0.15941 
0.16292 
0.16640 
0.16987 
0.17331 
0.17674 
0.18015 


0.18355 
0.18693 


215.85 
218.45 
221.07 
223.70 
226.35 
229.02 
231.70 
234.42 
237.15 
239.91 
242.69 
245.49 


0.21633 


0.22158 
0.22679 
0.23197 
0.23712 
0.24224 
0.24734 
0.25241 
0.25747 
0.26251 
0.26753 


0.11242 


0.11520 


0.11795 
0.12067 


0.12336 
0.12603 
0.12868 


0.13132 
0.13393 
0:13653 
0.13912 


ў ћ 
kj/kg 


=з 
КИ КЕ К 


10294 
1.0330 
1.0459 
1.0586 
1.0711 
1.0835 


1.0956 
14077 


1.1196 
1.1314 
1.1430 
1.1545 


''''ν'.,., и ас 





211.79 
214.29 
216.80 
219.34 
221.90 
224.48 
227.08 
229.71 
232.36 
235.04 
237.74 


217.51 
220.19 

222.88 
225.58 
228.30 
231.03 
233.78 
236.54 
239.33 
242.14 
244.97 


233.42 
236.44 
239.48 
242.54 
245.61 
248.70 
251.82 


254.95 
258.11 
261.29 
264.50 


Ta 
LT 0 
i. 
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(Continued) 
И. ΝΕ Е ВИКО Е ΚΗΚα κ 
р = 2.5 Баг = 0.25 MPa р = 30 bar = 0.30 MPa Y 
TG LL les. cds RETIRER NS mnn ωμό, κ. 
Sat. 0.09097 | 219.55 | 242.29 | 0.9586 0.07651 | 221.34 | 244.29 | 0.9502 
—15 0.09303 | 222.03 | 245.29 0.9703 
—10 0.09528 | 224.79 | 248.61 0.9831 0.07833 | 223.96 | 247.46 0.9623 
—5 0.09751 227.55 | 251.93 0.9956 0.08025 | 226.78 | 250.86 0.9751 
O 0.09971 | 230.33 | 255.26 1.0078 0.08214 | 229.61 | 254.25 0.9876 
5 0.10189 | 233.12 | 258.59 1.0199 0.08400 | 232.44 | 257.64 0.9999 
10 0.10405 | 235.92 | 261.93 1.0318 0.08585 | 235.28 | 261.04 1.0120 
15 0.10619 | 238.74 | 265.29 1.0436 0.08767 | 238.14 | 264.44 1.0239 
20 0.10831 241.58 | 268.66 1.0552 0.08949 | 241.01 | 267.85 1.0357 
25 0.11043 | 244.44 | 272.04 1.0666 0.09128 | 243.89 | 271.28 1.0472 
30 0.11253 247.31 | 275.44 1.0779 0.09307 | 246.80 | 274.72 1.0587 
35 011461 | 250.21 | 278.86 1.0891 0.09484 | 249.72 | 278.17 1.0700 
40 0.11669 | 253.13 | 282.30 1.1002 0.09660 | 252.66 | 281.64 1.0811 


р = 4.9 bar = 0.40 MPa 


--- ποιος. 
(би = —10.39°0) 








Sat. 0.06605 97 222.88 246.00 0.9431 0.05812 | 224.24 | 247.48 
—10 0.06619 | 223.10 | 246.27 0.9441 
—5 0.06789 | 225.99 | 249.75 0.9572 0.05860 | 225.16 | 248.60 0.9411 
0.06956 | 228.86 | 253.21 0.9700 0.06011 228.09 | 252.14 0.9542 
5 0.07121 231.74 | 256.67 0.9825 0.06160 231.02 | 225.66 0.9670 
10 0.07284 | 234.63 | 260.12 0.9948 0.06306 | 233.95 | 259.18 0.9795 
15 0.07444 | 237.52 | 263.57 1.0069 0.06450 | 236.89 | 262.69 0.9918 
20 0.07603 | 240.42 | 267.03 1.0188 0.06592 | 239.83 | 266.19 1.0039 
25 0.07760 | 243.34 | 270.50 1.0305 0.06733 | 242.77 | 269.71 1.0158 
30 0.07916 | 246.27 | 273.97 1.0421 0.06872 | 245.73 | 273.22 1.0274 
35 0.08070 | 249.22 | 227.46 1.0535 0.07010 | 248.71 | 276.75 1.0390 
40 0.08224 | 252.18 | 280.97 1.0648 0.07146 251.70 | 280.28 1.0504 
45 0.08376 | 255.17 | 284.48 1.0759 0.07282 | 254.70 | 283.83 1.0616 
μα CY I ра Ро M ανν πο om ано 
НЕНА 7 и = они (ы = oar 
Sat. 0.05189 | 225.45 | 248.80 0.9316 0.04686 | 226.54 | 249.97 0.9269 
O 0.05275 | 227.29 | 251.03 0.9399 
5 0.05411 | 230.28 | 254.63 0.9529 0.04810 | 229.52 | 253.57 0.9399 
10 0.05545 | 233.26 | 258.21 0.9657 0.04934 | 232.55 | 257.22 0.9530 
15  0,05676 | 236.24 | 261.78 | 0.9782 0.05056 | 235.57 | 260.85 0.9657 
20 0.05805 | 239.22 | 265.34 0.9904 0.05175 | 238.59 | 264.47 0.9781 
25 0.05933 | 242.20 | 268.90 1.0025 0.05293 | 241.61 | 268.07 9.9903 
30 0.06059 | 245.19 | 272.46 1.0143 0.05409 | 244.63 | 271.68 1.0023 
35 0.06184 | 248.19 | 276.02 1.0259 0.05523 | 247.66 | 275.28 1,0141 
40 ia cm 251.20 | 279.59 | 1.0374 0.05636 | 250.70 | 278.89 | 1.0257 
AE ΟΡΟ 254.23 | 283.17 1.0488 0.05748 | 253.76 | 282.50 1.0371 
5 0.06552 | 257.28 | 286,76 1.0600 0.05859 | 256.82 | 286.12 1.0484 


55 0.06672 | 260.34 | 290.36 1.0710 0.05969 | 259.90 | 289.75 1.0595 








MM 
ть 








о" Δ ο... да MN. ᾱ αν Е. РР 
| р = 6.0 27 = обо Мра "7 a 
| · В: =. 
| и зе 0.03923 | 228.44 | 251.98 прие 
i ее 1.02 ^ 
$ р .53 25 8 
f 271 | 227 0.927 231.0 2 
P азарт тавата | B24] peto wawana а " Τα | npe 
Rn je пева | 25622 pr 0.04122 | 23428 | 258.94 | орд, 
10 вене 234.89 259.90 a 0.04227 | 237-29 | 262.65 0.9560 
£ чу ~ 658 | 23795 263.57 | 59 B 0.04330 | 240.39 | 266.37 | оов 
20 0.0495 oi | 267-23 0.979 0.04431 | 243.49 | 270.07 ο : 
25 004768 | 241 0.88 | 0997 3808 
| зо suiit E 1.0031 0.04530 | 246.58 | 273.76 | 0992 
} 35 0.04982 24713 | 27457 1.0148 0.04628 | 249.68 | 277.45 | 1.0048 
| = 0.05086 250.20 pope меен 0.04724 | 252.78 | 281.13 1.0164 
0.05190 | 253.27 | 281. 0.04820 | 255.90 | 284.82 
{ ae == 85.47 | 1.0378 1.0279 
Í со 0.05293 256.36 | 29544 md 0.04914 | 259.02 | 288.51 1.0393 
И 0.05394 | 259.46 289.13 0.05008 | 262.15 | 292.20 | 1 
| 55 95 | 262.58 292.80 1.0601 9504 
бо 0.054 š 
MM "n" ο MN Map O E 
зен 7270 bar = 0.70 МРа P ripe um pei АРа 
(Ta. = 10.910 | mer — — —— — 
Saga qapaq ο a тея ' and | 
Sat 0.03371 | 230.04 | 253.64 ipid 0.02953 | 231.43 | 255.05 | 0.9056 
Я 0.03451 232.70 256.86 0.92 
= 0.03547 | 235.92 260.75 0.9363 0.03033 | 234.47 | 258.74 0.9182 
25 0.03639 | 239.12 264.59 | 0.9493 0.03118 | 237.76 | 262.70 | 0.9315 
30 0.03730 242.29 | 268.40 0.9619 0.03202 241.04 | 266.66 0.9448 
35 0.03819 | 245.46 | 272.19 0.9743 0.03283 | 244.28 | 270.54 0.9574 
40 0.03906 | 248.62 | 275.96 0.9865 0.03363 | 247.52 | 274.42 0.9700 
i 46 0.03992 | 25178 | 279.72 | 0.9984 0.03440 | 250.74 | 278.26 | 0.9821 
Í 50 0.04076 | 254.94 | 283.48 1.0101 0.03517 | 253.96 | 282.10 0.9941 
{ 55 0.04160 | 25811 | 287.23 | 1.0216 0.03592 | 257.18 | 285.92 | 1.0058 
j 60 0.04242 | 261.29 | 290.99 1.0330 0.03667 | 260.40 | 289.74 1.0174 
65 0.04324 | 264.48 | 294.75 1.0442 0.03741 | 263.64 | 293.56 1.0287 
70 0.04405 | 267.68 | 298.51 1.0552 0.03814 | 266.87 | 297.38 1.0400 
τ. ΠΈΣΕ 
ο . NN CULA. 74. 
. 0.02623 | 232.64 | 256.25 бырде : ον Пазар os silu ИИИНИН" 
, .02 
20 0.02630 | 232.92 | 256.59 | 0.9013 358 | 233.71 | 257.28 | 0.8952 
30 0.02789 | 239.73 | 264.8 
40 0.02 0.9289 0.02457 | 238.34 | 262.91 0.9139 
02939 | 246.37 | 272.82 | 0.9549 
50 0.03082 | 252.95 | 280,68 | ο 9795 0.02598 | 245.18 | 271.17 0.9407 
60 0.03219 259.49 | 288.46 дес 0.02732 | 251.90 | 279.22 0.9660 
70 0.03353 | 266.04 une ess 0.02860 | 258.56 | 287.15 0.9902 
0:03483 | 272.62 |-303:96. J- e alis = 0.02984 | 265.19 | 295.03 | 1.0135 
99 0.03611 | 279.23 311.73 | 1.0701 ^' 0.03104 | 271.84 | 302.88 | 1.0361 
s 9.03736 | 285.90 | 319 53 | ao 0.03221 | 278.52 | 310.74 | 1.0580 
0.0 κ “001 
386o | 292.63 327. 3 0.03337 | 285.24 18.61 1.0794 
120 0.03982 | > 37 1.1120 3 
J 9942 | 335.26 | 11323 0.03450 | 292.02 | 326.52 | 1.1003 
04103 | 306.28 0.03562 | 298.8 .46 1.1207 
140 0.04223 343.21 1.1523 9 5 334-4 
150 0.04342 Mi im 351.22 14719 0.03672 | 305.74 | 342.46 1.1408 
21 
359.29 1.1912 9.03781 | 312.70 | 350.51 рони 
0.03889 | 31974 | 358.63 | 117? 
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(Continued) 
1 я u h ie 
°С "y n? а: 5 Е 
ee LER, УНИ ПИ. поука 
P = ama bar као κ.” ea В 
ре RENS. Сок 30.29 Ὁ τ 
dar. eor оо о аа 
0.01955 | 235.48 | 258.94 0.8864 uere 
40 0.02083 | 242.63 | 267.62 г 
7 0.9146 0.01708 | 239.78 | 26 
50 0.02204 249.69 | 276.14 0.9413 39.7. 263.70 0.8900 
60 0.02319 | 256.60 | 28 i 0.01823 | 247.29 | 272.81 0.9186 
б > 4.43 0.9666 0.01929 | 254.52 | 281.53 0.9452 
7 0.02428 | 263.44 292.58 0.990 5 
Ho 002534 | 270.2 dm -2907 0.02029 | 261.60 | 290.01 | 0.9703 
99 0.02636 τη. а 0.02125 | 268.60 | 298.34 | 0.9942 
0263 277.07 | 308.70 1.0363 0,02217 | 275.56 | 306.60 1.0172 
100 0.02736 | 283.90 | 316.73 1.0582 9.02306 | 282.52 | 314.80 | 1.0395 
110 0.02834 | 290.77 | 324.78 1.0794 0.02393 | 289.49 | 323.00 29612 
120 0.02930 | 297.69 | 332.85 1.1002 0.02478 | 296.50 | 331.19 10833 
130 0.03024 | 304.65 | 340.95 1.1205 0.02562 | 303.55 | 339.41 1.1029 
140 0.03118 311.68 | 349.09 1,1405 0.02644 | 310.64 | 347.65 1.1231 
| 150 0.03210 | 318.77 | 357.29 1.1601 0.02725 | 317.79 | 355.94 14429 
| 160 0.03301 | 325.92 | 365.54 1.1793 0.02805 | 324.99 | 364.26 1.1624 
| 170 0.03392 | 333.14 | 373.84 1.1983 0.02884 | 332.26 | 372.64 1.1815 
avv vus | ` т 45.690 
| Sat. 0.01440 | 238.00 | 261.04 0.8715 0.01265 | 238.86 | 261.64 0.8649 
i 50 0.01533 244.66 | 269.18 0.8971 0.01301 241.72 | 265.14 0.8758 
š 60 0.01634 252.29 | 278.43 0.9252 0.01401 | 249.86 | 275.09 0.9061 
| 70 0.01728 | 259.65 | 287.30 0.9515 0.01492 | 257.57 | 284.43 0.9337 
| 80 0.01817 266.86 | 295.93 0.9762 0.01576 | 265.04 | 293-40 0.9595 
| 90 0.01901 | 274.00 | 304.42 0.9999 0.01655 | 272.37 | 302.16 0.9839 
| 100 0.01983 281.09 | 312.82 1.0228 0.01731 279.62 | 310.77 1.0073 
£ 110 0.02062 | 288.18 321.17 1.0448 0.01804 | 286.83 | 319.30 1.0299 
H 120 0.02139 295.28 | 329.51 1.0663 0.01874 | 294.04 | 327.78 1.0517 
130 0.02214 302.41 337.84 1.0872 0.01943 301.26 | 336.24 1.0730 
140 0.02288 | 309.58 | 346.19 1.1077 0.02011 308.50 | 344.70 с 
150 0.02361 | 316.79 | 354.56 | 141277 0.02077 | 315.78 | 35347 . id 
160 0.02432 | 324.05 | 362.97 1.1473 0.02142 | 323.10 Όσο usa 
170 0.02503 | 331.37 | 37142 1.1666 0.02207 | 330.47 | 370.19 x 
οσο Ρομπ σα. 
(am 51.260) eem 
ОИНИ Ion ed Aedes | .8463 
198 | 0.8586 0.00907 26199 L 9 
Sat. 0.01124 | 239.51 | 2619 га уро 262,8 | 58084 
i бо 0.01212 | 247.20 | 27143 | 95973 6 274.43 | o.8831 
Jo 0.01300 | 255.35 | 28136 | 0.9367 0:9199 ; | 
| | 63.12 | 290.74 | 0.9436 0.01085 ZBA Marais 
80 0.01381 | 263. | 1156 294.75 | 0.9407 
о 0.01457 | 270.67 299.80 | 0.9689 0.0125 : een 
100 0.01528 | 278.09 | 308.65 | 0.9929 601222 n Ns 
{ 0.01284 313.35 j 
| 110 0.01596 | 285.44 | 317.37 | 1 чы aon 322.35 | 1.0137 
| 120 0.01663 | 292.76 ades дас 6361406 331.25 1.0361 
.61 ° 
| 330 0.01727 | 390.08 | 334 Mu 0.01456 340.08 | 1.0577 
| 140 0.01789 | 307.40 зе nds 5.01509 348.87 1.0787 
h Pus Гев vu «1214 0.01562 357.64 | 1.0992 
{ 160 0.01910 | 322.14 | 360.34 . 365A 1.1192 
| 6 | 368.95 1.1410 0.01613 88 
i 170 0.01969 | 329-5 <8 | 11603 0.01663 37520 | 333 
Í 180 0.02027 | 337.03 377.5 ие 
š ~ -— ο ο ndn ws 


ven 
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% 9! 
з erature Table É 
| Liquid-Vapor): Tempera ure Š — | 
rated Refrigerant 134a (Чаше dP ин άσσο, | 
Properties of Satura ТАА a sons авики Enthalpy Entropy J 
Sperifir Volume internal Energy йин di M P 
RA. UP τν Sat. du. Y 
j Sat, Sat. Sat. Sat. Líguid Vapor 
; T 
Yom p. Press, liquid Маро! Liquid Vapur | 5 Y 
τ bar iy x то ὃς πμ ο елин А нек есы ο өө, 
ο πμ μμ ο Ñ asao ТЕЕ. о 0.0000 0.9560 Ae 
^40 0.5164 0.7055 0.3569 70.04 204, 0.0201 0.9506 T 
-36 | 0.6332 | 0.7113 0,2947 4.68 | 206.73 0.0401 0.9456 Es 
-32 | 0.7704 0.7172 0.2451 9.47 209.01 0.0600 0.9411 32 
28 | 0.9305 | 0.7233 | 0.2052 | 1431 | 211.29 “σι. Bic. ; 
- 26 1.0199 0.7265 0.1882 16,75 212.43 š -9390 726 : 
1.1160 0.7296 | 0.1728 19.21 213.57 ἜΝ 0-2379 724 
1.2192 | 0.7328 | 0.1590 21.68 | 214.70 0.0897 | 95351 22 : 
1.3299 0.7361 0.1464 24.17 215.84 0.0996 0.9332 -20 
1,4483 0.7395 0.1350 26.67 216.97 0.1094 9.9315 718 
1.5748 | 0.7428 | 03247 29.18 | 218.10 0.1192 0.9298 -16 
1.8540 | 0.7498 | 0.1068 34.25 | 220.36 0.1388 0.9267 —12 
2.1704 0.7569 | 0.0919 39.38 | 222.60 0.1583 0.9239 -8 
2.5274 0.7644 0.0794 44.56 224.84 0.1777 0.9213 -4 
2.9282 0.7721 0.0689 49.79 227.06 0.1970 0.9190 ο 
3.3765 0.7801 0.0600 55.08 | 229.27 0.2162 0.9169 
3.8756 0.7884 0,0525 60.43 231.46 
4,4294 0.7971 0.0460 65.83 233.63 ren рд — 
5.0416 | 0.8062 | 0.0405 71.29 | 235.78 0.2545 0.9132 12 
5.7160 0.8157 0.0358 76.80 237.91 0.2735 0.9116 16 
6.4566 0.8257 0.0317 82.37 240.01 бше, иан id 
| s 0.90 
6.8530 0.8309 0.0298 85.18 241.05 di ji 
7.2675 0.8362 0,0281 88.00 242.08 0-3208 0.9082 26 
7.7006 0.8417 0.0265 90.84 243.10 0.3302 0.9076 28 
8.1528 0.8473 0.0250 93.70 244.12 0.3396 0.9070 30 
8.6247 | 0.8530 | 0.0236 96.58 | 245.12 0.3490 0.9064 32 
Р" MN T" ч ШЕР 9.3584 0.9058 34 | 
9.6298 | 0.8651 | 0.0210 | 102.38 š 0.36 | 
10.164 0.8714 0.01 3 247.09 3678 0.9053 36 | 
0199 | 105.30 | 248.06 0.3772 0.90. | 
10.720 0.8780 0.0188 108.25 249.02 0.3866 мы 38 | 
11.299 0.8847 0.0177 11 р ана 40 | 
, 1.22 249.96 0.3960 0.9035 42 | 
12.526 0.8989 0.0159 117.22 251.79 зов 9.9030 44 ὶ 
13.851 0.9142 0.0142 | 123.31 253.55 0.42 | 
15.278 0.9308 | 0.0127 | 129.51 | 255.23 ος 99017 48 
16.813 0.9488 0.0114 135.82 256.81 0.4622 ο.) 52 
21.162 1.0027 | 0.0086 | 152.22 | 2604 9-4814 = а 
26.324 1.0766 0.0064 | 169.88 ded Виа ` 
32.435 1.1949 | 0.0046 | 0.5302 | ово, 
4 189.82 261.35 0.58 ста 79 
39-742 1.5443 | 0.0027 | 218.60 8 4 | 6882; 
248.49 0.638 8o 
wes о а 0.8655 90 
Source. Tables A 19 through A-12 аге calculated based on equations from D. P. Wit Ea ας 100 
Safe Working Fluid — Refrigerant 134a,” ASHRAE Trans., Vol Pu > 
, 94, Pt. 2, 1988, pp 2095-2118 реге of à New Str : ΒΝ 






Properties of Saturated Ref 
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ма өй жй да азады, rigerant 134a (Liqui 
μες: И quid 
Specific Volume Internal Energy [777 Sure Table 
mkg rgy Е НИМ 
de Ва и eee КИ kg nthalpy νη 
Sat. Sat. си λα. иа по НИ Е ntropy 
Líquid Yapo | παω Sat, Cea cce EN, EE Кик 
tat съ X 103 с Vapor | Liquid Sak Sat. | sa 
| Бн елине и e | ΞΟ ΜΉΝ ч, | Vapor | liquid 
| 0.6 фе ы крие 9.3100 34:5 | 2082 | э | ll га НК с Пеи ИРЕ asal. % 
| o.8 31. 0.7184 0.2366 10.41 209.46 ha 22422 | оомо | 5 
| 1.0 —26.43 0.7258 0.1917 16.22 | 212.18 16.29 228.39 | 0.0440 
| 1.2 -2236 | 0.7323 | 0.1614 21.23 | 214.50 | 2132 231.35 | 0.0678 
| 1.4 —48.80 0.7381 0.1395 25.66 | sitos E. 233.86 | 0.0879 
i ; 236.04 | оло 
| 1.6 —15.62 0.7435 0.1229 29.66 | 218.32 29.78 - 
| 1.8 -1273 | 0.7485 | 0.1098 | 3331 | 219.94 | 33.45 pe MI DE 
Í Í вв —10.09 0.7532 0.0993 36.69 221.43 36.84 ааа 0.1352 
2.4 —5.37 0.7618 0.0834 42.77 | 224.07 42.95 MA дози 
—1.2 0.76 à И . 1710 
| 2.8 3 7597 0.0719 48.18 226.38 48.39 246.52 | 0.1911 
3.2 2.48 0.7770 0.0632 53.06 | 228.43 248.66 | 0.2089 
; 3.6 5.84 0.7839 0.0564 57.54 230.28 250.58 | 0.2251 
4.0 8.93 0.7904 0.0509 61.69 231.97 252.32 | 0.2399 
5.0 15.74 0.8056 0.0409 70.93 235.64 256.07 0.2723 
6.0 21.58 0.8196 0.0341 78.99 | 238.74 259.19 | 0.2999 
| 
| 7.0 26.72 0.8328 0.0292 86.19 241.42 261.85 | 0.3242 
8.0 31.33 0.8454. 0.0255 92.75 | 243.78 264.15 | 0.3459 
Í £ оо 35.53 0.8576 0.0226 98.79 | 245.88 . 266.18 | 0.3656 
| { 10.0 39.39 о.8695 0.0202 104.42 247.77 105.29 267.97 0.3838 
| & 12.0 46.32 0.8928 0.0166 114.69 251.03 115.76 270.99 0.4164 
| | 14.0 52.43 0.9159 0.0140 123.98 253.74 125.26 273.40 0.4453 
16.0 57.92 0.9392 0.0121 132.52 256.00 134.02 275.33 0.4714 
18.0 62.91 0.9631 0.0105 | 140.49 | 257-88 | 142.22 276.83 | 24954 
20.0 67.49 0.9878 | 0.0093 | 148.02 | 259.41 | 149.99 27798 | 0-5178 
x 0 77.59 | 1.0562 | 0.0069 | 165.48 | 26184 | 16842 279.17 | 0.5687 
25. i 6 85.30 278.01 | 0.6156 
86.22 11416 0.0053 181.88 | 262.1 185.3 



















Properties of Superheated Refrigerant 134a Мар... ox ee 
ο ο S VASE EAS ο λα 7 g 
Т г а h 5 Е kg fka 
Е m kg кука 
© з; = Пещ; ake сеир s 
Ec ML ЖИ ο ο рар а дала МРа 
р = 0.6 bar = 0.06 MPa 6 БАИ) μμ. 
T, m --47.0 ` me Μα. 
а Τοπ ἯἴθἍα ιο vo [2:238 | 231.35 | 0.9395 
3t — 0.31003 | 206.12 | 224.72 | 0.9520 0.1917 677 | 236.54 | 0.9602 
720 0.33536 | 217.86 237.98 1.0062 0.19770 | 216.7 вие 
-10 20686 | 224.01 | 24470 | 0.99 
0.34992 | 224.97 | 245.96 | 1.0371 Ῥ 
2, 1.0227 
9 0.36433 | 232.24 | 25410 | 1.0675 0.21587 | 231.41 же 1.0531 
10 0.37861 | 239.69 | 262.41 | 1.0973 0.22473 | 238.96 | 2 po 10829 
20 0.39279 | 247.32 | 270.89 | 1.1267 0.23349 | 246.67 | 270. i 
30 0.40688 | 255.12 | 279.53 | 1.1557 0.24216 | 254.54 | 278.76 | 11122 
40 0.42091 | 263.10 | 288.35 | 11844 0.25076 | 262.58 | 287.66 eae 
50 0.43487 | 271.25 | 297.34 | 1.2126 0.25930 | 270.79 | 296.72 | 1.169 
бо 0.44879 | 279.58 | 306.51 | 1.2405 0.26779 | 279.16 | 305.94 | 1.1977 
70 0.46266 | 288.08 | 315.84 1.2681 0.27623 | 287.79 315.32 1.2254 
80 0.47650 | 296.75 | 325.34 | 12954 0.28464 | 296.40 | 324.87 | 1.2528 
90 0.49031 | 305.58 | 335.00 | 1.3224 0.29302 | 305.27 | 334.57 | 1.2799 
леш, P = La bar = pig MPa ο UUUTUPeirBban- oaf MPa TT 
ο ы к ИНА ле л с C unum 
за. 0.13945 | 216.52 | 236.04 0.9322 0.10983 | 219.94 | 239.71 0.9273 
—10 0.14549 | 223.03 | 243.40 0.9606 0.11135 222.02 242.06 0.9362 
O 0.15219 | 230.55 | 251.86 0.9922 0.11678 | 229.67 | 250.69 0.9684 
10 0.15875 | 238.21 | 260.43 1.0230 0.12207 | 237.44 259.41 0.9998 
20 0.16520 | 246.01 | 269.13 1.0532 0.12723 | 245.33 268.23 1.0304 
30 0.17155 | 253.96 | 277.97 1.0828 0.13230 | 253.36 277.17 1.0604 
40 0.17783 | 262.06 | 286.96 1.1120 0.13730 | 261.53 | 286.24 1.0898 
50 0.18404 | 270.32 | 296.09 1.1407 0.14222 | 269.85 | 295.45 1.1187 
60 0.19020 | 278.74 | 305.37 2.1690 0.14710 | 278.31 | 304.79 | 1.1472 
70 0.19633 | 287.32 | 314.80 | 1.1969 0.15193 | 286.93 | 314.28 | 1.1753 
Во 0.20241 | 296.06 | 324.39 1.2244 0.15672 | 295.71 | 323.92 1.2030 
90 0.20846 | 304.95 | 334.14 | 1.2516 0.16148 | 304.63 | 333.70 | 1.2303 
100 0.21449 | 314.01 | 344.04 | 1.2785 0.16622 | 313.72 | 343.63 1.2573 
анны ο 79777 ОЛ ии 
{Ти = 70.090) 4 = == чак, pix 
Sat. 0.09933 | 22143 | 241.30 | 0.9253 0.08343 244.0 ο νας. 
—10 0.09938 | 221.50 | 241.38 | 0.9256 И k 
о 0.10438 | 229.23 | 250.10 0.9582 0.08574 | 228.31 248.89 0.9399 
10 0.10922 | 237.05 | 258.89 | 0.9898 0.08993 | 236.26 | 2578 
54 | o. 
20 0.11394 | 244.99 | 267.78 1.0206 0.09399 | 244.30 266.85 "adm 
30 0.11856 | 253.06 | 276.77 1.0508 0.09794 | 252.45 275.95 Невена 
40 0.12311 261.26 | 285.88 1.0804 0.10181 | 260.72 285.16 1.06 
50 0.12758 | 269.61 | 295.12 | 1.1094 0.10562 | 269.12 | 294.47 о 37 
бо 0.13201 | 278.10 | 304.50 1.1380 0.10937 | 277.67 303.91 abies 
6.74 | 314.02 1.1661 0.11307 | 286. 
7ο 0.13639 | 28 35 | 313.49 
Во 0.14073 | 295.53 323.68 1.1939 0.11674 | 295.18 323.19 и 
до 0.14504 304-47 | 333.48 1.2212 0.12037 | 304.15 333.04 1.205 
400 0.14932 | 313.57 | 343-43 1.2483 0.12398 | 313.27 343.03 Hie 
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s in 5! Units 



























| (Continued) 
£ ~ о 
| о эи αν не Ы 
| ра. Ве kA РНИИ 
| = m. въ Q ие К v μμ 
рен (Fa AN 9.28 Мра ο ab (ЕК н | 5 
б 0.07193 KAR o ЈИ š Е | kg kl/kg: K 
0.07240 | 22 i 246.52 | ο την В e ° 
Τε 9.91 
10 0.07613 ο ας à en 
€ 0.07972 | 243 κ ον 76 | 0.9566 
j = о. 
40 я Ws 251.83 БЕ 0.9883 06576 | 234.61 255.65 | 0.9427 
P 260.17 | > 5 1.0192 0.06901 | 242.8 | 
50 0.08992 | 26 84.42 1.0494 0.07214 ied an 0.9749 
бо 8.64 2 0.07518 74.28 1.0062 
70 0.09319 | 277.23 93.81 | 1.0789 97518 | 259.61 | 283.67 | 1.0367 
9.09641 | 285.96 | 22232 | 11079 0.07815 | 268.1 
Da τν». 312.95 | 11364 0.08106 Бета 23345 | t0665 
| о -09960 294.82 s "pon пи . ~ 302.72 1.0957 
| 495 Вер | 303.83 7: | 11644 ΠΡΙ 
ο 0.10587 312. 332.60 1.1920 0.08674 294.46 22 
98 | 342.62 0.08 — ы 
{ HO 0.10897 322.2 i ΚΞ к, e ее 
| 120 0.11205 кыл още 1.2461 Е 9 | 312.68 | 342.21 | 1.2076 
| 3.08 1.2727 x 322.00 | 352.40 | 1.2345 
| 99774 | 331.45 | 362.73 | 1.2611 
р = 4.0 bar Е 
--- ες тт NE 
өзүнө нашы, = 5.0 bar = o. 
Sat. 0.05089 bsc уина | πος = + de ος 
за > моно | 232.8 252.32 | 0.9145 A в M О ...Ἁ.ὂ» 
20 0.05397 | 24137 | 26226 и 94086 | 235.64 | 256.07 | 0.917 
я 15 
30 0.05662 | 249.89 | 272.54 ie 0.04188 | 239.40 | 260.34 | 0.9264 
o i у 3 
ee ә ти 258.47 | 282.14 1 m. 0.04416 | 248.20 | 270.28 | 0.9597 
-06164 | 267.13 | 29179 | 1.0452 D04033 | 25609 | 280.16 | ΚΝ 
60 0.06405 | 275.89 | 301.51 ms 0.04842 | 265.83 | 290.04 | 1.0229 
o 0.06641 | 284.75 | 311.32 | 1.1038 9905949 | 274-73 | 299-95 | 1053 
9 0.06873 | 293.73 | 321.23 | 1.1322 9.05240, ο | 20992 10825 
0.05432 | 292.80 | 319.96 | 1.111 
90 0.07102 | 302.84 | 331.25 | 1.1602 Ие 
100 0.07327 | 312.07 | 341.38 1.1878 0.05620 | 302.00 | 330.10 | 1.1397 
110 0.07550 | 321.44 | 351.64 | 1.2149 905805 | DUM | 34621 | rs 
Gs 0.05988 | 320.74 | 350.68 | 1.1949 
- 330.94 | 362.03 1.241 
130 0.07991 | 340.58 | 372.54 od о 25 Бр c 
140 0.08208 | 350. Sind ος 
350.35 | 383.48 | 1.2941 0.06524 | 349.79 | 382.42 | 1.2746 
р = 6.0 bat = оде МРа p = 7.0 bar = 0.70 MPa 
О ο, Ша 26370 
Sat. 0.03408 | 238.74 259.19 0.9097 0.02918 | 241.42 | 261.85 | 0.9080 
30 0.03581 | 246.41 267.89 | 0.9388 0.02979 | 244.51 | 265.37 | 0.9197 
| 40 0.03774 | 255-45 278.09 | 0.9719 0.03157 | 253.83 | 275.93 | 0.9539 
50 0.03958 264.48 | 288.23 1.0037 0.03324 | 263.08 286.35 | 0.9867 
бо 0.04134 | 273.54 298.35 1.0346 0.03482 | 272.31 296.69 | 1.0182 
$ 70 0.04304 282.66 | 308.48 1.0645 0.03634 | 281.57 | 307.01 | 1.0487 
| 80 0.04469 291.86 318.67 1.0938 сет Бри а ae 
j o. ; 2 : 
| до 0.04631 | 301.14 328.93 | 11225 в ит а κ | i ве 
100 0.04790 | 310.53 | 339:27 1.1505 i R ; 
0.04201 | 319.31 348.71 11637 
: 110 0.04946 | 320.03 349.70 34781 и 8.98 у 1.1910 
š 20.64 360.24 1.2053 0.04335 | 329.9 359.33 9 
120 0.05099 | 329- 088 | 12320 0.04468 | 338.76 | 370.04 | 1 2179 
130 0.05251 339.38 | 370. : 
81.64 | 12584 о | 34886 | puede 
f 140 0.05402 349.23 | 391 12844 0.04729 | 358.68 | 39179 1.2706 
| 150 0.05550 | 359.21 392.52 | ^ 8 68.82 | 402.82 | 1.2963 
03.51 1.3100 0.04857 13 
| 160 0.05698 | 369-32 1 ^ 35 
H 


—— án ja awe USE МЕКА. 
P 2 


Í (continued) E 5 и Ж 
[сч 4 kkg Ese μέν Я ода MPa 
EM m MINE, “ш ἐς А deb. ca M 
ο = 8. bar = een РЕ. 5 15.88 266.18 | 0.9054 
(ба = 31320, ннн n 002258 | зо | #7525 | 0987 
pic pere 264.15 | 9:20 0.02325 | 250: 82.34 | 0.9566 
Sat. 0.02547 245.78 273.66 0.9374 0.02472 260.09 | ?9^ в 
40 0.02691 е. of qe 0.9711 ju 269.72 | 293-21 ric 
! 50 0.02846 | 2 τ 294.98 1.0034 кен 279.30 20205 put 
! éo 0.02992 | 271 305.50 1.0345 0.02861 288.87 314. 
| 70 0.03131 mes a 316.00 | 1 0647 во | 298.46 325.28 1.0819 
| 80 0.03264 4 ү | 22652 | 1 0940 га 308.11 335.96 : ees 
толе s 337.08 | 11227 0.03207 | 317:82 ие = 
100 . 2s 347.71 1.1508 | 327.62 357.47 1.1670 
| 0.0 . à 
Ба ο ag 328.31 | 358.40 | 1 1784 к, 337.52 | 368-33 : am 
j де) 69.19 1.2055 47.51 379.27 
p зе mem rn Бем 1.2321 0.03529 | 3 1.2475 
| мо esse | 34659 | 380497 | ος плава | aps | 39021 | 2475 
150 0.04113 | 358.15 | 391.05 aee o.03736 | 367.82 pen mie 
το 0.04227 | 36832 | 4024 | 12 sc 0.03838 | 378-14 | 4126 
17ο 0.04340 | 378.61 | 413.33 | 1399 0.03939 | 388.57 | 424.02 1.3245 
180 0.04452 | 389.02 | 424.63 | 1335! А 
| MOM M c DN 5 згер СГ MPa 
j p = 10.0 bar 1.00 MPa T E 
(Ta oo ИН и аве eee un 
A С ини 251.03 270.99 0.9023 
і Sat. 0.02020 | 247.77 | 267.97 мн 0.01663 5 
: 90 
3 40 0.02029 | 248.39 268.68 о9 ~ Сао mute .... o en 
50 0.02171 258.48 | 280.19 0.942 
0.01835 | 265.42 287.44 0.9527 


60 0.02301 | 268.35 
Я 02. 1.0093 0.01947 | 275.59 
э rhum wan 0.02051 | 285.62 310.24 1.0192 


80 0.02538 | 287.82 | 313.20 1.0405 
Ξ 1.0503 

0.026 297.53 | 324.01 1.0707 0.02150 | 295.59 321.39 
E se на 0.02244 | 305.54 332.47 1.0804 


100 0.02755 | 307.27 | 334.82 1.1000 
110 0.02858 | 317.06 | 345.65 1.1286 0.02335 | 315.50 343.52 1.1096 
120 0.02959 | 326.93 | 356.52 1.1567 0.02423 | 325.51 354.58 1.1381 

0.02508 | 335.58 365.68 1.1660 


130 0.03058 | 336.88 | 367.46 13841 
140 0.03154 | 346.92 | 378.46 1.2111 0.02592 | 345.73 376.83 1.1933 


1.2376 0.02674 | 355.95 388.04 1.2201 


150 0.03250 | 357.06 | 389.56 
160 0.03344 | 367.31 | 400.74 1.2638 0.02754 | 366.27 399.33 1.2465 
} 170 0.03436 | 377.66 | 412.02 1.2895 0.02834 | 376.69 410.70 1.2724 
180 0.03528 | 388.12 | 423.40 1.3149 0.02912 | 387.21 422.16 1.2980 
р = 14.0 bar = 1.40 MPa p = 16,0 Баг = 160 MPa — U 
Е. спо (ба = 57.9270) 













0.01208 | 256.00 275.33 0.8982 
0.01233 | 258.48 278.20 0.9069 
0.01340 | 269.89 291.33 0.9457 
0.01435 | 280.78 303.74 0.9813 
0.01521 291.39 315.72 1.0148 
0.01601 | 301.84 327.46 1.0467 
0.01677 | 312.20 339.04 1.0773 
0.01750 | 322.53 350.53 1.1069 
0.01820 | 332.87 361.99 1.1357 
0.01887 | 343.24 373-44 1.1638 


0.01953 | 353.66 | 384.91 1.1912 
0.02017 | 364.15 396.43 1.2181 


0.02080 | 374.71 407.99 1.2445 
0.02142 | 385.35 419.62 1.2704 
0.02203 | 396.08 431.33 1.2960 
0.02263 | 406.90 443.11 1.3212 


Sat. 0.01405 
60 0.01495 
70 0.01603 
80 0.01701 
90 0.01792 

100 0.01878 

110 0.01960 

120 0.02039 

130 0.02115 

140 0.02189 

150 0.02262 
160 0.02333 
170 0.02403 
180 0.02472 
190 0.02541 
200 0.02608 




















Tables in SI Units 










1359.65 
1353.68 









1403.75 
1406.66 


1347.65 1409.51 
133536 | 1415.08 
1329.10 1417.79 




































132277 | 1420.45 
1316.35 1423.05 
1307.08 1309.86 | 1425.61 
1308.95 1303.28 | 1428.11 
1296.61 | 1430.55 




















1310.78 











1289.86 | 1432.95 
1312.57 1283.02 1435.28 
1314.32 1276.10 1437.56 


1316.04 
1317.71 


1269.08 
1261.97 


1439.78 
1441.94 
















1319.34 
1320.92 
1322.47 
1323.96 
1325.42 


1254.77 
1247.48 
1240.09 
1232.61 
1225.03 









1444.03 
1446.07 
1448.04 
1449.94 
1451.78 



























1326.82 1217.35 | 1453.55 














———AÀ ы 





1329.48 1201.ў0 | 1456.87 
1331.94 1185.64 | 1459.90 
1334.19 1169.16 | 1462.61 





1336.20 1152.24 | 1465.00 








1467.03 
1468.70 
1469.97 
1470.96 
1471.26 


H p S. Gallagher, “Thermodynamic Properties of Ammonia," 
L. Haar . ~ 


1134.87 
1117.00 
1098.62 
1074.84 








1337.97 
1339-47 
1340.70 
1341.81 
1342.42 
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ions from 
Source: Tables А-13 through A-15 are calculated based on equations 


1 Phys, Chem, Reference Data, Vol. 7, 1978, РР. 635-792. 


тт моцу 
























e Table κυ, νιν 
Te i (Liquid-Vapon: р m Entrepy i 
erties of Saturated Ammons, о O | кик 
Proper Tons и e onal Energy KIIRE именни Е. 
ще Specific Volume HIT τν. ΠΝ Sat. Saf. Sat, 
PU ЖИШШ. a | yapar | Mawe | Марат 
στ Sat. τ os liquid ја ћ, usa е в Ват. 
Temp. Liquid Vapor | Haw и пољ бинарне νος 137172 | 70-1992 6.1618 
K kx aa ¿m 06 e база | -4546 1417.18 1378.07 | “9434245 6.0829 
аи кош Te ren 26795 | —45.52 a —28.66 μον 138334 | —0 0622 | 6.0186 
—46.53 | 14330 | 2.1752 -28.73 4 ы —14.42 | 1397-7 1387.84 | -0 oo86 | 5.9643 
-4528 | зашо | 18345 “МИ | Е | =a | 1389.85 130178 | 0.0386 | 5-9174 
-40.46 1.4482 1.5884 та кач 9.04 1382.73 1395.27 0.0808 | 5.8760 
.9 2 6.23 — 
—37.94 | 14546 | 14020 19.04 | 137 
и 14605 | 1.2559 | 18.91 | 1282-24 1370.23 | 1398.41 0.1191 пад 
18 j 18 5.7610 
1284.61 28.1 Ἢ 0.20 
- 33.60 1.4660 | 1.1381 28.03 80:65 48.22 | 1356-89 1405 x oar | 5.6973 
—29.07 | 1.4782 | 0.9237 48.03 D 65.32 | 1345.28 | 1410. à pA | saan 
—25.22 1.4889 | 0.7787 65.10 | 4293. o2 | 1415427 
-3186 | 14984 | об7до | 80.08 | 129733 үч xc Í 141931 | 03843 | 5.5969 
50 | 1300.39 | 93: | 
зи ae τον S 1316.83 1422.86 0.4319 5.5558 
-16.15 1.5151 0.5323 105.68 | 1303.08 pet 1308.76 1426.03 0.4753 | 5.5190 
713.67 1.5225 0.4821 116.88 | 1305.49 117. 1301.20 | 1428.88 0.5152 5.4858 
-11.37 | 1.5295 | 0.4408 | 127.26 | 1307.67 | 127.68 | 1301. i 0.5520 | 5.4554 
: 6.96 | 1309.65 137.42 | 1294.05 | 143147 
—9.24 1.5361 0.4061 136.9 3 37.27 1433.84 0.5864 5.4275 
—7.24 1.5424 | 0.3765 146.06 | 1311.46 | 146.57 | 1287. 
4 0.6186 | 5.4016 
—5.36 1.5484 0.3511 154.66 | 1313.14 155.20 | 1280.81 1436.01 — ei 
—3.58 | 1.5542 | 0.3289 | 162.80 | 1314.68 | 163.38 | 1274.64 | 1438.03 0.6459 ; 
—1.90 1.5597 0.3094 170.55 1316.12 171.18 1268.71 1439.89 0.6776 5.3548 
—0.29 1.5650 0.2921 177.96 1317.47 178.62 | 1263.01 1441.63 0.7048 | 5.3336 
1.25 1.5702 0.2767 185.04 1318.73 185.75 1257.50 1443.25 0.7308 5.3135 
2.72 1.5752 0.2629 191.84 | 1319.91 192.59 | 1252.18 1444.77 0.7555 5.2946 
4.13 1.5800 0.2503 198.39 1321.02 199.18 1247.02 1446.19 0.7791 5.2765 
5.48 1.5847 0.2390 204.69 1322.07 205.52 1242.01 1447.53 0.8018 5.2594 
6.79 1.5893 0.2286 210.78 1323.06 211.65 1237.15 1448.80 0.8236 5.2430 
8.05 1.5938 0.2191 216.66 | 1324.00 217.58 | 1232.41 | 1449.99 9.8446 | 5.2273 
9.27 1.5982 0.2104 222.37 1324.89 223.32 1227.79 1451.12 0.8649 5.2122 
13.79 1.6148 0.1815 243.56 | 1328.04 244.69 1210.38 | 1455.07 0.9394 5.1576 
17.84 1.6302 0.1596 262.64 1330.64 263.95 1194.36 1458.30 1.0054 deis 
21.52 1.6446 0.1424 280.05 | 1332.82 281.53 | 1179.44 1460.97 1.0649 m E 
24.89 | 1.6584 | 0.1285 | 29610 | 1334.66 | 297.76 | 1165.42 | 146348 1.1191 с. 
12.00 30.94 1.6841 0.1075 324.99 | 1337.52 327.01 1139.52 | 1466.53 donus 
14.00| 36.26 17080 | 0.0923 | 350.58 | 1339.56 52.97 | 1115.82 | 1468.79 Mee 4.9625 
16.00 41.03 1.7306 0.0808 | 373.69 | 1340.97 376.46 | 1093.77 1470.23 is 2 4.9050 
18.00 45.38 1.7522 0.0717 394.85 | 1341.88 98.00 | 1073.01 1471.01 џ 729 | 4.8542 
20.001 49.37 1.7731 0.0644 414.44 | 1342.37 417.99 | 1053.27 | 147126 4399 | 4.8086 
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properties of Superheated Ammonia Vapor 


b к k ikg h s 
чке κ ЗО, kg ла -к 
p = 9-4 Бага = 9.04 ра d 
— Q4 В ВАО 
а: 2.6795 pers 55. | азу. ЕТИ 
72 
2.6841 | 1265.11 | 1372.48 ons 
2.7481 1273.05 | 1382.98 6.2118 
2.8118 1281.01 1393 
48 | 6. 
2.8753 1288.96 1403.98 6 а 
2.938 1296. ~ 
9395 95.93 | 1414.47 6.3455 
3.0015 1304.90 1424.96 6.3882 
3.0644 1312.88 1435.46 6.4300 
3.1274 1320.87 | 1445.95 6.4711 
3.1896 1328.87 | 1456.45 6.5114 
3.2520 1336.88 | 1466.95 6.5509 
3.3142 1344.90 | 1477.47 | 6.5898 
3-3764 1352.95 | 1488.00 | 6.6280 
1.4021 Miei E Юу у Dux 
1.4215 1284.51 1398.23 5.9446 
1.4543 1292.81 1409.15 5.9900 
1.4868 1301.09 | 1420.04 6.0343 
1.5192 | 1309.36 | 1430.90 | 6.0777 
1.5514 1317.61 1441.72 6.1200 
1.5834 1325.85 | 1452.53 6.1615 
1.6153 1334.09 | 1463.31 6.2021 
1.6471 1342.31 1474.08 6.2419 
1.6788 1350.54 | 1484.84 6.2809 
1.7103 1358.77 | 1495.60 6.3192 
1.7418 1367.01 | 1506.35 6.3568 
1.7732 1375.25 | 1517.10 6.3939 
τον». = Τ᾽ 
ως есть E: 
0.7787 1293.80 | 1410.61 5.6973 
0.7795 1294.20 1411.13 5.6994 
0.7978 1303.00 | 1422.67 | 5.7454 
0.8158 1311.75 | 1434.12 5.7902 
0.8336 1320.44 | 1445.49 5.8338 
0.8514 | 1329.08 | 1456.79 | 5.8764 
0.8689 | 1337.68 | 1468.02 | 5.9179 
0.8864 | 1346.25 | 1479.20 | 5.9585 
0.9037 1354.78 | 1490.34 5.9981 
0.9240 | 1363.29 | 1501.44 | 6.0370 
0.9382 | 1371.79 | 1512551 | 6.0751 
0.9553 1380.28 1523.56 6.1125 
0.9723 | 1388.76 | 1534.60 6.3492 
















LAM КЕ kj kg. κ 
р= iub bay = 9.06 "MPa PS 
Msz 73280 

m аа 












1383.34 6.0186 






1278.62 | 1390.до 6.0490 
1286.75 1401.12 6.0946 
1294.88 1411.83 6.1390 
1303.01 1422.52 6.1826 
1311.13 | 1433.19 6.2251 
1319.25 | 1443.85 6.2668 
1327.37 | 1454.50 6.3077 
1335.49 | 1465.14 6.3478 
1343.61 | 1475.78 | 6.3871 
1351.75 | 1486.43 6.4257 


1290.71 1406.44 


1299.15 
1307.57 
1315.96 


1417.53 
1428.58 
1439.58 


1324.33 | 1450.54 


1332.67 1461.47 6.0878 
1341.00 | 1472.37 6.1284 

1349.33 | 1483.25 6.1676 
1357.64 | 1494.11 6.2063 
1365.95 | 1504.96 6.2442 
1374.27 1515.80 6.2816 






































0.60542 | 1307.43 | 1428.51 5.6328 

0.61926 1316.46 | 1440.31 5.6781 

0.63294 | 1325.41 | 1452.00 5.7221 

о.64648 | 1334.29 | 1463.59 | 5.7649 
0.65989 | 1343-11 | 1475.09 5.8066 
0.67320 | 1351.87 | 1486.51 5.8473 
0.68640 | 1360.59 | 1497.87 5.8871 
0.69952 | 1369.28 1509.18 5.9260 
0.71256 | 1377.93 | 1520-44 5.9641 
0.72553 1386.56 | 1531.67 6.0014 








ms ADEL ^ Е 
—— MH " ; и Й 
πε πᾳ Με Μίεκ 
BU "p = 3,0 bar = 0.30 MPa 
[hao pa да | uu aa 
5.5190 0.40607 | 1309.65 | 1431-47 | 5-4554 
Sat. 0.48213 | 1305.49 | 1426.03 5534 
-10 0.49051 | 1312.37 | 1435.00 e 0.41428 | 1317.80 | 1442.08 | 5.4953 
-5 0.50180 | 1321.65 | 144710 | 5 0.42382 | 1327.28 | 1454.43 | 5.5409 
1 - 
о 0.51293 | 1330.83 | 1459.06 dcn 0.43323 | 1336.64 | 1466.61 | 5.5851 
5 0.52393 | 1339.91 | 1470.89 | 5. 0.44251 | 1345.89 | 1478.65 5.6280 
8.91 | 1482.61 | 5.7278 , 
10 0.53482 | 1349.9 Е as | ацаа.<8 5.6697 
8 1494.25 5.7685 0.45169 355. E 
15 0.54560 | 1357.84 dis 0.46078 | 1364.13 | 1502.36 5.7103 
20 0.55630 | 1366.72 | 1505.80 5. 3 0.46978 | 1373.14 1514.07 5.7499 
25 0.56691 | 1375.55 | 1517.28 | 5.8471 | 886 
8851 0.47870 1382.09 1525.70 5.7 
30 0.57745 | 1384.34 | 1528.70 5. 1537.26 5.8264 
08 5.9223 0.48756 1391.00 | 
35 0.58793 | 1393.10 | 1540. : с de qud | x 58635 
40 0.59835 | 1401.84 | 1551.42 5.95 : στο „8998 
45 0.60872 | 1410.56 | 1562.74 5.9947 0.50512 1408.70 | 15 4 5.89 
> OR AE πο σῷ г 
ο Вей, ic nn μα а ων. E 
Sat. 0.35108 | 1313.14 | 1436.01 5.4016 0.30942 | 1316.12 | 1439.89 5.3548 
о 0.36011 1323.66 | 1449.70 5.4522 0.31227 1319.95 | 1444.86 5.3731 
10 0.37654 | 1342.82 | 1474.61 5.5417 0.32701 | 1339.68 | 1470.49 5.4652 
20 0.39251 1361.49 | 1498.87 5.6259 0,34129 | 1358.81 | 1495.33 5.5515 
30 0.40814 | 1379.81 | 1522.66 5.7057 0.35520 | 1377.49 1519.57 5.6328 
40 0.42350 | 1397.87 | 1546.09 5.7818 0.36884 | 1395.85 | 1543.38 5.7101 
60 0.45363 | 1433.55 | 1592.32 5.9249 9.39550 | 1431.97 | 1590.17 5.8549 
80 0.48320 | 1469.06 | 1638.18 6.0586 0.42160 | 1467.77 | 1636.41 5.9897 

100 0.51240 | 1504.73 | 1684.07 6.1850 0.44733 | 1503.64 | 1682.58 6.1169 
120 0.54136 | 1540.79 | 1730.26 6.3056 0.47280 | 1539.85 1728.97 6.2380 
140 0.57013 1577.38 | 1776.92 6.4213 0.49808 | 1576.55 1775.79 6.3541 
160 0.59876 | 1614.60 | 1824.16 6.5330 0.52323 | 1613.86 | 1823.16 6.4661 

180 0.62728 | 1652.51 | 1872.06 6.6411 0.54827 | 1651.85 1871.16 6.5744 

200 0.65572 | 169135 | 1920.65 6.7460 0.57322 | 1690.56 | 1919.85 6.6796 

ος EEE PE 
rU Ca TAO, 

Sat. 0.27671 1318.73 | 1443.25 5.3135 0.25034 | 1321.02 "RUE аргы s јан та 
10 0.28846 | 1336.48 | 1466.29 5.3962 0.25757 | 1333.22 | 1462.00 5.3330 
29 930142 | 1356.09 | 1491.72 | 5.4845 936949 | 1353.32 | 1488.06 | 5.4234 
30 0.31401 | 1375.15 | 1516.45 | 5.5674 0.28103 | 1372.76 | 1513.28 5.5080 
40 0.32631 | 1395.80 1540.64 5.6460 0.29227 | 1391.74 1537.87 5.5878 
60 0.35029 | 1430.37 | 1588.00 5.7926 9.31410 | 1428.76 | 1585.81 5.7362 
80 0.37369 | 1466.47 | 1634.63 | 5.9285 9.33535 | 1465.16 | 1632.84 | 5.8733 

100 0.39671 | 1502.55 | 1681.07 6.0564 0.35621 | 1501.46 | 1679.56 6.0020 

120 940947 | 1538.91 | 1727.67 | 6.178: 9.37681 | 1537.97 | 1726.37 | 6.1242 

140 0.44205 | 1575.73 | 1774.65 6.2946 0.39722 | 1574.90 | 1773.51 si 

160 0.46448 1613.13 | 1822.15 6.4069 0.41749 | 1612.40 1821.14 ESY 

zo LARUM | 165120 | 1870.26 | Блу 0.43765 | 1650.54 | 1869.36 | 6.4626 
00 0.50905 | 1689.97 1919.04 6.6208 0.45771 | 1689.38 1918.24 ed 





m 


ВЕ И 











© и 
орка куке Куке 5 
<. Е. НЕ, Ἡ Φ.Κ 
Po 5.5 bar = об MPa : 
NEU E. (Ra = 6790 
о.22861 | 1323.06 | зала а [~ 
0.23227 | 1329.88 | 1457.63 м. 
024335 | 135050 | 1484.34 | 536 
0.25403 1370.35 1510.07 
0.26441 | 1389.64 | 1535.07 ο 
0.27454 | 1408.53 | 1559.53 | σα, 
0.28449 1427.13 1583.60 
x 5.68 
0.30398 | 1463.85 | 1631.04 ал. 
0.32307 | 1500.36 | 1678.05 5.9525 
0.34190 | 1537.02 | 1725.07 | 6.0753 
0.36054 | 1574.07 | 1772.37 | 6.1926 
0.37903 | 1611.66 | 1820.13 6.3055 
0.39742 | 1649.88 | 1868.46 | 6.4146 
0.41571 | 1688.79 | 1917.43 6.5203 
| p то har = ayo МВА 
Am [ΡΕ _ 
| Sat. 0.18148 | 1328.04 | 1455.07 | 5.4576 
| 20 0.18721 134172 | 1472.77 5.2186 
30 0.19610 | 1362.88 | 1500.15 5.3104 
| 40 0.20464 | 1383.20 | 1526.45 | 5.3958 
|| 50 0.21293 | 1402.90 | 1551.95 5.4760 
| 60 0.22101 1422.16 | 1576.87 5.5519 
| 80 0.23674 | 1459.85 | 1625.56 5.6939 
| 100 0.25205 | 1497.02 | 1673.46 5.8258 
| 120 0.26709 | 1534.16 1721,12 5.9502 
| 0.28193 1571.57 | 1768.92 6.0688 
i 0.29663 | 1609.44 | 1817.08 | 6.1826 
0.31121 1647.90 | 1865.75 6.2925 
0.32571 | 1687.02 | 1915.01 6.3988 
гоа ^ ΤΡ š 
ара cocer Luc RDUM 
0.14239 1332.82 | 1460.97 5.0675 
0.14872 | 1352.36 | 1486.20 5.1520 
0.15582 | 1374.21 | 1514.45 5.2436 
0.16263 | 1395.11 1541.47 5.3286 
0.16922 | 1415.32 | 1567.51 5.4083 
0.18191 1454.39 | 1618.11 5.5555 
.6908 
о.19416 | 1492.50 | 1667.24 | 5 pur 
0.20612 | 1530.30 | 1715-81 | 5.517 
0.21788 | 1568.20 | 1764-29 5.9379 
o 
0.22948 | 1606.46 | 1813.00 ds 
0.24097 1645.24 1862.12 Res 
0.25237 | 1684.64 | 191177 + 


| 200 


ИИА 


κ jk h 5 
οί, μα, E71 μα. к 
Р = 6.o bar = obo MPa а аи x 
eee quss [Ta 9.27 
мн ο co у еск 
сас 1324.89 | 1451.12 5.2122 
1326.47 | 1453.16 21 
0.22155 1347.62 $4195 
. 1480.55 5.3145 
0.23152 
а 1367.90 | 1506.81 | 5.4026 
bp 1387.52 | 1532.23 | 5.4851 
«25059 1406.67 1557.03 5.5631 
9.25981 | 1425.49 | 1581.38 5.63 
0.2778 я: 
-27783 | 1462.52 1629.22 5.7768 
9.29546 | 1499.25 | 1676.52 5.9071 
0.31281 | 1536.07 | 1723.76 6.0304 
9.32997 | 1573.24 1771.22 6.1481 
9.34699 | 1610.92 1819.12 6.2613 
0.36390 1649.22 | 1867.56 6.3707 
0.38071 | 1688.20 | 1916.63 | 6.4766 
4 NB mE — Ө 
ERR. Сш: д. 
0.15958 | 1330.64 | 1458.30 5.1099 
0.16138 1335.59 | 1464.70 5.1318 
0.16948 | 1357.71 1493.29 5.2277 
0.17720 | 1378.77 | 1520.53 5.3161 
0.18465 | 1399.05 | 1546.77 5.3986 
0.19189 1418.77 | 1572.28 5.4763 
0.20590 | 1457.14 1621.86 5.6209 
0.21949 | 1494.77 | 1670.37 5.7545 
0.23280 | 1532.24 | 1718.48 5.8801 
0.24590 | 1569.89 | 1766.61 5.9995 
0.25886 | 1607.96 | 1815.04 | 6.1140 
0.27170 | 1646.57 | 1863.94 | 6.2243 
0.28445 | 1685.83 | 1913.39 | 6.3311 


ААА КЛАЛ АЛЬБА ААА ААА ААА ARAS ARAS EAR AS ARAS ARAB акла калка: ar 





0.14499 
0.15106 
0.16270 


0.17389 
0.18478 
0.19545 


0.20598 
0.21638 
0.22670 


1391.07 
1411.79 
1451.60 


1490.20 


1528.35 
1566.51 


1604.97 
1643.91 
1683.44 


1664.10 
1713.13 
1761.96 


1810.94 
1860-29 
1910.14 


p = 10.0 bar = 100 MPa 


5.0294 
5.0816 
5.1768 


5.2644 
5.3460 
5.4960 


5.6332 
5.7612 
5.8823 


5.9981 
6.1095 
6.2171 





А Ж uu πως 
| inued) лет kg | σι ας 
| аа Ἔ РР ο 
ў а ; (Tç. = 36.26'C) 
| 9 146879 | 4Soso 
πννν τ 4.9625 1481.33 
И 1337.52 1466.53 3 0.09432 я 4.9453 
Sat. 0 да 1359.73 1495.18 А 0.10423 1396.97 | 1542.89 5.1360 
o 0.1287 à 3 5.23 
ка 0.12378 1404-54 1553 T er 0.11324 1440.06 de 5.2984 
go 013387 | 144591 i63 | ssas я 
100 0.14347 1485-55 “sn 5.6620 0.12986 | 1520.41 Em 5.5765 
| 120 0.15275 ο... Ди 5.7850 643777 | 1559-63 | 175957 | 5-7013 
| 140 0.16181 1563.09 та 5.9021 0.14552 | 1598.92 1802.65 5.8198 
£ 160 0417072 1601.95 ката 6.0145 0.15315 | 1638.53 1852.94 | 5.9333 
ч 641.2 1 s 
| 180 0.17950 | 194 3 pi пан 0.16068 1678.64 | 1903-59 6.0427 
| аш пада η 1957.66 | 6.2282 o16813 | 1719.35 | 1954-73 | 6.1485 
{ 220 0.19680 | 1721. . 0.17551 | 1760.72 2006.43 "MA 
| 240 0.20534 | 176263 | 200954 Bad τ 802.78 8 6 E 
„1828 1802. 2058. : 
Í 260 0.21382 | 1804.48 2061.06 | 6.4297 2 Wc - E is ο. 
| 280 0.22225 | 1847-04 2113.74 | 6.5267 0.19 : -09 -4488 
Ë 
| T NM πισω ον 
| [κα «ΗΟ, анон. ПН 762 «ΠΝ 
| gat 0.08079 | 1340.97 | 147023 | 4.8542 0.07174 | 1341.88 | 1471.01 4.8086 
i 60 0.08951 | 1389.06 1532.28 5.0461 0.07801 | 1380.77 1521.19 4.9627 
| 8ο 0.09774 | 1434.02 | 1590.40 5.2156 0.08565 | 1427.79 1581.97 5.1399 
100 0.10539 | 1475.93 | 1644.56 | 5.3648 0.09267 | 1470.97 | 1637.78 5.2937 
120 0.11268 | 1516.34 | 1696.64 5.5008 0.09931 1512.22 | 1690.98 5.4326 
140 0.1974 | 1556.14 | 1747.72 | 5.6276 0.10570 | 1552.61 | 1742.88 | 5.5614 
160 0.12663 | 1595.8 1798. - 
edis 595.85 | 1798.45 | 5.7475 0.11192 | 1592.76 | 1794.23 | 5.6828 
13339 | 1635.81 | 1849.23 | 5.8621 0.11801 | 16 
200 0.14005 | 1676.21 | 1900.29 | 5.9723 в 33.08 | 1845.50 5.7985 
ο ο... | «12400 | 1673.78 | 1896.98 5.9096 
i j 1951.79 .078 
240 015314 | 1758.79 | 2003.81 bid waya 1715.00 | 1948.83 | 6.0170 
x 260 015959 | 1801.07 | 205642 | 62829 кори 1756.85 | 2001.18 6.1210 
| 280 0.16599 | 1844.05 | 2109.64 | 6.3809 M 4152 | 1799.35 | 2054.08 | 6.2222 
ba MI IE T s 14724 | 1842.55 | 2107.58 | 6.3207 
pusi s ase. e Зе 
а ТТ (Ты = 49370) 
РУ ыу т ο. 
He жй рай 1471.26 | 4.7670 
80 0.07596 | 142 95 | 1509.54 | 4.8838 
421.36 | 1573.27 | 5.0696 
100 0.08248 1465.89 | 16 
120 0.08861 | 1508.03 | бозун 5-2283 
140 0.09447 85.24 5.3703 
160 0.10016 | 1589.6 =з 
180 о 9-65 | 1789.97 6 
.10571 1630.32 5.6241 
200 0.11 | 1841.74 
11116 | 16 5.7409 
71.33 | 1893.64 
220 041652 | 1712.8 . 5.8530 
240 0.218 "92 | 1945.87 
260 3 1998. 
0.12706 | 1797.6 54 6.0658 
280 04322 $3 | 2051.74 | 6 
4 1841.03 2 1675 
δ 195.50 6.266 


Properties of S 
кыма калб aturated 

ο -чта!ед Propane (Liquid-V 
О усын мыр apor): Temperature Table 


Nvv us 




























































































































КУКЛЫ. νη H 3} e i teri d | Е e Р F эзчу зу» 
ου - š iS paj Enthelpy - iv vv eae и 
Press, {жес Sat. Е. ον ο AR kJ/kg Éntrapy 
bar Е Vaoort d at, Sat. PY ТОТО Mk к 
ер Ἐς κ 19? liquid ү Sat. Sat кои παγίς 
ώμο. ta арбе | tiquid | мар, | Мара Sat. Sat 
aues τς 8 u Г ; апог liquid V; 3 
елее нЕ пра viuere σος, OMNES h, Š apor | Temp 
за $348 р -4 | 319.5 | -128.4 | 480 πο ο ο πο. PE ви c 
1 605 " 107.8 32 . 352.0 -0.634 ο сус 
0.2434 774 -— 9.3 — 407.8 471. 140 —100 
1.633 87.0 | 33 4 | 363.6 | —0.519 | 2 
0.4261 ща 1.551 ur 93 | -870 | 462.4 | 375.4 | - M55 | "9o 
3 0.9234 5.8 | 349.5 —65.8 | 453.1 8: U 0408 | 1.986 -80 
0.7046 744.4 | 359.9 = А 387-3. | 79:30: 1.929 2 
1.694 44.3 | 443.5 399.2 z 70 
1.110 0.5793 = 3 0.198 | 1.883 | - 
де 1.728 0.3798 22.5 | 370.4 -22.4 | 433.6 so 
77 1.763 0.268 — 0.2 381.0 аа 3: 411.2 -0.098 1.845 -50 
2.444 1.8 2585 22.6 у 423.2 | 443 0.000 
02 0.18 391.6 22.9 1,815 -до 
3.451 1.8 i 45.9 9 | 4:2 | 4350 | 0.096 | 1791 | - 
844 0.130 054 46.3 | 400.5 6 13 30 
9 69.8 | 41 5 | 446.8 | олдо | 1772 | - 
4743 | 1.890 0.096 eN ре Бо Ol Миз, ыз * 
5.349 1.910 зае 53 94.2 | 423.8 sux bum И 10 
6.011 1.931 k Ed 104.2 | 428.1 105.3 ο δν 469.6 0.374 | 1.745 o 
6.732 1 e 114.3 | š 474. 0.410 | 1.741 
952 o.D6Sc8 У 432.3 115.5 | 362.9 | 478 : 4 
7.515 1.97 Mess 124.6 | 436 784 0.446 | 1737 8 
.975 i “5 125.9 6.8 
0.06149 135.0 | 440.7 86 35 482.7 о.482 | 1.734 12 
8.362 1 .4 | 350.5 | 486.9 0.51 
.999 0.05525 аа 16 
9.278 2.02 145.4 | 444.8 147.1 
4 0.04973 156.1 | 448.9 E 343.9 | 491.0 0.555 1.728 20 
2.050 0.04483 166 58.0 | 337.0 | 495.0 0.591 1.72 
pur 9 | 452.9 169.0 | 32 75 24 
„07 0.04048 177.8 | 456.7 iios 9.9 | 498.9 0.627 | 1.722 28 
2.108 0.03659 188 { 322.4 | 502.6 0.663 | 1.720 
9 | 460.6 191.6 | 314.6 | 506.2 1 
2.140 0.03310 | ὙΠ 36 
а | 200.2 | 464.3 2031 | 306.5 | 509.6 
174 0.02997 211 6 9. 0.736 1.715 до 
> 7 | 467.9 214.9 | 298.0 | 512 
.211 0.02714 223.4 471.4 22740 а .9 0.772 1.712 44 
2.250 0.02459 235.3 | 474.6 : 9 | 5159 0.809 | 1.709 48 
mM : 239.3 | 279.3 | 518.6 0.846 
2.293 o.02227 247.4 | 4777 ue | 2692 d «84 1.705 52 
EOM οτος р Wn + 521.1 0.884 | 1.701 56 
Š š . 480. 264.8 | 258.4 523.2 
* , o. 
2.406 0.01776 275.7 | 483.6 2814 | 243.8 921 | 1.697 60 
2.483 0.01560 292.3 | 4861 | 2987 es жо вав 65 
j у ; 7.7 | 526.4 1.018 | 1. 
p 0.01363 309.5 | 487.8 316.8 | 209.8 | 526.6 1.069 ges 70 
2. : { У 3 
3. o.01182 327.6 | 488.2 336.0 | 189.2 | 525.2 1422 | 1.657 E 
2.827 0.01011 347.2 | 486.9 
. . 356.9 | 164. г 
3.038 0.008415 369.4 | 482.2 380.8 2 ни Ç мыз 1.638 85 
3498 0.006395 | 399.8 | 4674] 442 795 4937 gen iis » 
6. 2.48 : 0.004 ; | 25 
та. š ни __________ MM КОО ООН _- 
b Р | 
are calculated ased on B. А. Younglove and |. F. Ely, “Thermophysical Properties of Fluids. |. Methz 


rough A18 


Source: Tables A-16 th 
ane and Normal Butane, 


Ethane, Propane, Isobut ” J. Phys. Chem. Ref. Data, Vol. 16, No. 4, 1987, рр. 577-598. 

















( 
ted Ргорапе (Liquid- Vapor: Pressure Та? im 
Specific Volume Í: internal Energy 
жш | Sa | RE 
ὶ Press. Liquid Vapor Vapor ч я. 
bar | n х 10) | Eg a E deeem 
0.05 1.570 6.752 326.0 -114-6 
0.10 1.594 3.542 335-4 ма 
1 9.25 1.634 1.513 350.0 — 64.9 
| 0.50 1.672 o.7962 363-1 -37-6 
{ 0575 1.698 0.5467 371.8 —19.5 
š 
i 1.00 1.719 0.4185 378.5 -5.4 
d 2.00 1.781 0.2192 396.6 33.5 
| 3:00 1.826 0.1496 408.7 60.3 
] πον 1.865 0.1137 418.0 81.5 
| Ak odi и 425.7 99.5 
6.00 1.931 0.07680 2.2 115. 
7.00 43 5.3 
os 1.960 0.06598 438.0 129.6 
n 1.989 0.05776 44341 142.6 
10.00 su poenis 447.6 154.7 
-043 0.04606 51.8 1664 
11.00 
2.0 
12.00 etui Съвет 455.6 | 1768 
: . .03810 
Ë 13.00 2.122 0.0349 459-1 187.0 
14.00 9 462.2 196.7 
2.148 0.03231 6 
15.00 2.174 λῶν 855.2 2o6.0 
16.00 ry 467.9 215.0 
«уй 2.200 0.02790 496 
ina 2.227 0.02606 4 2236 
à -00 2.253 еза 472.7 232.0 
га 2.280 0.02292 474.9 240.2 
0.00 2.308 са 476.9 248.2 
22.00 τοῦ 478.7 255.9 
. 0.01921 
24. 
— ~ 2.424 0.01721 Эт 271.0 
58.00 2.487 0.01549 Vice 285.5 
3045 2.555 0.01398 Re 6 299.6 
s 2.630 0.01263 за 313.4 
35.00 286 488.1 327.1 
40.00 sene omn 486 
42.48 3.279 0.007151 3 361.4 
| 4-535 0.004535 474.7 401.0 
4349 | 454.2 








| ρωράτύτα on эзет p yapana vapur 
| Е. S г и h jum νυ... 
Í « αὐ κ КУКЕ σα M/kg лак на a 
SEP L9 a ес νη mkg k s h ката 
i peo ug па ОБ MPa == ud НЕЕ Ма лак 
ј i E (а 5 7932800) ее канна, P = 0, bar ...... + a 
Ë sat ан а e 2.081 ue ХЕ ME f Тк 8,8 o 
6.877 а 363. 24 42 a το ере 
-90 03 3 73 370.8 
| -80 7.258 339.8 | 376.1 2.169 2.011 
"fes у 3 617 
bar { — 7639 350.6 | 388.8 | 2233 339.5 | 375.7 | 2.037 
5-05 ὶ -60 8.018 361.8 | 401.9 2.296 3.808 350.3 | 388.4 "e 
9-10 | -ço 8:397 373.3 | 4153 2.357 3.999 з, | aste | заел 
».25 i 4.190 3734 | 415.0 "pe 
So | до 8.776 385.1 | 429.0 2.418 : 
-75 | -30 9.155 397.4 | 443.2 2.477 у 3 3 385.0 | 428.8 2.286 
00 { -20 9.533 410.1 | 457.8 | 2.536 Ñ dn 397.3 | 443.0 | 2.346 
-00 i 790 410.0 | 457.6 2.405 
Ма | -ю 991 423.2 | 472.8 | 2.594 басо 
οο | о 10.29 436.8 | 488.2 2.652 Hed 2 472.6 2.463 
Oo 10 10.67 450.8 | 504.1 2.709 d Уша из 1 2.520 
Pe | ος, Ит 5518 | 4654 n з BN 
i | ПИ μμ уху NY UV Ev NA 
20 | pos bar = 90.05 MOON CIL Wu Menem nemen enses eene nenne 
( » = 1,0 bar = в. 
а | (Ка = = 56.930) i (т x ie 
"SI — PRAE e ЗЫ срива 
| Sat. 0.796 3634 | 402.9 1.871 0.4185 | 378.5 | 420.3 1822 
xs | —50 0.824 371.3 | 412.5 1.914 
о 
5 | —40 o.863 383.4 | 426.6 1976 0.4234 381.5 | 423.8 1857 
ο i -3o 0.903 396.0 | 4414 2.037 0.4439 | зод. | 438.6 | 1.899 
а | -20 0.942 408.8 | 455.9 2.096 0.4641 | 407.3 | 453.7 1.960 
> i —10 0.981 4223 | 4711 2.155 0.4842 | 4207 | 469.1 2.019 
} 
) | 0 1.019 435.8 | 486.7 2.213 0.5040 434.4 | 484.8 2.078 
10 1.058 449.8 | 502.7 2.271 0.5238 | 448.6 | 501.0 2.136 
20 1.096 464.3 | 519.1 2.328 0.5434 463.3 | 517.6 2.194 
30 1.135 479.2 | 535.9 2.384 0.5629 478.2 | 534.5 2.251 
1 а 1473 494.6 | 553.2 | 2.440 0.5824 | 493.7 чы жу 
Í 50 1211 510.4 | 570.9 2.496 0.6018 ως η A 
| 6O 1.249 526.7 | 589.1 2.551 0.6211 | 525.8 | 587.9 : 
SEE or - μιας id "E ΠῚ ТУЗ us 
(Ta = 25.43€ [5 Я uu, : 
i το ον ПИНКИ ова а НЕ € ДЕ <= isi | amd τα 
Sat. 0.2192 396.6 | 440.4 1.782 
— опазва зар | 1881 μα 0.1527 | 4147 | 460.5 | 1789 
-10 02358 | 417.7 | 464.9 | 1877 
1.938 0.1602 | 429.0 | 477-1 1.851 
0 0.2463 431.8 | 481.1 03 об 443.8 | 494.0 1.912 
10 0.2566 | 4463 | 497.6 1.997 01746 | 4588 | 511.2 1.971 
20 0.2669 461.1 | 514.5 2.056 Nos 
| 0.1816 | 4742 | 5287 03 
30 02770 | 476.3 | 5317 | 2:13 01885 | 4901 | 546.6 | 2.088 
| 40 0.2871 491.9 | 549.3 2.170 o1954 | 5062 564.8 2.145 
50 0.2970 07. 567.3 2,227 
а за 0.2022 | 5227 | 583-4 Mu 
60 — 0.3070 524.3 | 5857 2.283 0.2090 | 539.6 602.3 pa 
70 0.3169 541.1 | 604.5 2.339 0.2157 | 5579 = ved 
80 0.3267 | 558.4 | 623.7 2.394 0.2223 | 5748 41.5 , 
90 0.3365 | 5761 | 643-4 | 2-449 





кјука ЮМИ | Míkg κ 
pimp zr 
(Ка We 3740 το ος Ἡ 
mm па ы | ив Mens 





за. 4.137 | Ме га 1786 0.09577 
| s mn. 02 δ 5848 os | 4541 | 5043 | 1.858 
| ш e ο») 909 өн 470.0 | 522.5 1.919 
* 10 ° 
] 20 0.1283 456.6 | 507.9 оёз ° mee 4863 | 540.9 1.979 
{ so 0.1338 472.2 | 5257 са o. : с. 
{ 4o 01392 | 4884 | 5438 ойщо | 502-5 TF 2.095 
š 62.2 2.085 0.1183 519.4 > 
i 50 0.1445 504.4 | 5 Í uos 2 5366 | 597.9 Ss 
Í бо 0.1498 | 5211 | 58% сав 0.12 
| ка dp | > 0.1268 | 554-1 Mus я "à 
£ 8ο 0.1601 555.7 | 619.7 2.255 0.1310 572.1 637. 5. 
до 01652 | 5735 | 639.6 се 0.1351 | 590.5 | 658.0 | 23 3 
100 — 0.1703 591.8 | 659.9 2.36 0.1392 609.3 | 678.9 2.37 
| aii ΡΒ TES ο : E Ves eu se aeu v n yvy yy 
ЕЯ те ери 
ME acce а Κιμ... 
πανκ τας (а = 7930) —— ср 438.0 A84.2 1.733 
Sat. 0.07680 | 432.2 | 478.3 1.737 
10 0.07769 | 435.6 | 482.2 1.751 | 6. ¿ë 
20 0.08187 | 451.5 | 500.6 1.815 0.06847 | 448.8 | 496.7 x 
0.07210 | 465.2 | 515.7 1.840 
o 0.08588 | 467.7 | 519.2 1.877 
2. o а 484.0 | 537-9 1.938 0.07558 | 481.9 | 534-8 Бе 
| : Ὁ 1.962 
50 0.09357 | 500.7 | 556.8 1.997 0.07896 | 498.7 | 554 9 
0.08225 | 515.9 | 573.5 2.021 


бо 0.09729 | 517.6 | 576.0 
70 0.1009 535.0 | 595.5 2.113 
8o 0.1045 552.7 | 615.4 2.170 


| 
| 0.08547 | 533.4 | 593.2 2.079 
| 90 0.1081 570.7 | 635.6 | 2.227 0.09175 | 569.4 | 633.6 2.194 


0.08863 | 551.2 | 613.2 2.137 


100 0.1116 589.2 | 656.2 2.283 0.09482 | 587.9 | 654.3 2.250 
110 0.1151 608.0 | 677.1 2.338 0.09786 | 606.8 | 675.3 2.306 


120 0.1185 627.3 | 698.4 2.393 0.1009 626.2 | 696.8 2.361 
НИ сито е ке м шш RUE ай B 
αν Савар —— Mat 22.82 C) 

Sat. 0.05776 | 443.1 | 489.3 1.729 0.05129 | 447.2 | 493.8 1.726 

20 0.05834 | 445.9 | 492.6 1.740 

30 0.06170 | 462.7 | 512.1 1.806 9.05355 | 460.0 | 508.2 1.74 

40 0.06489 | 479.6 | 531.5 1.869 0.0 | 

:05653 | 477.2 28. 

50 0.06796 | 496.7 | 551.1 1.930 0.05938 Se : 5 а у 1.839 

бо — 007094 | 5140 | 570.8 | 1.990 0.06213 512.2 | is 

70 0.07385 | 531.6 | 590.7 2.049 0.06479 j 

80 0.07669 | 549.6 | 611.0 2.107 0.06738 530.0 | 588.3 2.022 

90 0.07948 | 567.9 | 6315 | 2.165 m din Ben пи 2.081 

à 5 29.4 2.138 


100 0.08222 | 586.5 652.3 2.221 
110 0.08493 | 605.6 673.5 2.277 
120 0.08761 | 625.0 695.1 2.333 


0.07241 | 585.2 650.4 2.195 

жы: 604.3 671.7 2.252 
:0772 

ща ови С 717.0 | 2.388 0.0 jn 

-09289 | 665.0 | 739.3 2.442 и ous . 2 τ 

З 3.8 | 737,7 2.418 


100 


10 
120 
130 
140 
150 
160 
170 
180 





И 


N m'ky 


x 
Е 
| 
| 


> v 5 п 
КА. να ην 
Tarsiers” p = 100 bar = 1... MPa E 
Пи И 
Sat 0.04606 | 454.8 4979 || 
зо 09:04696 | 457.1 | бод 
15 0.04980 | 474.8 | 524.6 
0.05248 | 492.4 | 544.9 1.874 
0.05505 510.2 | 565.2 1.936 
0.05752 | 528.2 | 585.7 1.997 
0.05992 | 546.4 | 606.3 2.056 
0.06226 | 564.9 627.2 2.114 
0.06456 583.7 648.3 2.172 
0.06681 | 603.0 | 669.8 2.228 
0.06903 | 622.6 | 691.6 2.284 
0.07122 | 642.5 | 713.7 2.340 
0.07338 | 662.8 | 736.2 2.395 


ο Cc Е A 


0.03231 | 465.2 | 510.4 


0.03446 | 482.6 | 530.8 1.778 
0.03664 | 501.6 | 552.9 1.845 


0.03869 | 520.4 | 574.6 1.909 
0.04063 | 539.4 | 596.3 1.972 
0.04249 | 558:6 | 618.1 2.033 
0.04429 | 577.9 | 639.9 2.092 
0.04604 | 597.5 | 662.0 2.150 
0.04774 | 617.5 | 684.3 2.208 


0.04942 | 637.7 | 706.9 2.265 
0.05106 | 658.3 | 729.8 2.321 
0.05268 | 679.2 | 753.0 2.376 
0.05428 | 700.5 | 776.5 2.431 


ARAAARARAARARARAAAAARARAARRARARARAAAEAAAAAAR 


p = 18.9 bar = 1.8 MPa 


p = 


9.03819 
0.03957 
0.04204 
9.04436 
0.04657 
9.04869 
0-05075 
0.05275 


0.05470 


0.05662 


0.05851 


0.06037 


4 











t h 
" у кх НП kj τ κ 
12 о Бат = а MPa (= 
r 34 yo с) 
4593 | бода зла 
469.4 5169 1.757 
487.8 538.2 1.824 
596.1 | 559.3 1889 
524.4 | 580.3 1.951 
543.1 601.5 2.012 
561.8 | 622.7 2.071 
580.9 | 644.2 2.129 
600.4 | 666.0 2487 
620.1 | 688.0 2.244 
6404 | 7103 2.300 
660.6 | 733.0 | 2,355 


P= 6. bay НИ 
„Път 46890 









0.02790 













4704 | saso | amus 
0.02861 | 476.7 522.5 1.733 
9.03075 | 496.6 | 545.8 1.804 
9.03270 | 516.2 | 568.5 1.871 
9.03453 | 5357 | 590.9 1.935 
0.03626 | 555.2 | 613.2 1.997 
0.03792 | 574.8 | 635.5 2.058 
0.03952 | 594.7 | 657.9 2.117 
0.04107 | 614.8 | 680.5 2.176 
0.04259 | 635.3 | 703.4 | 2.233 
0.04407 | 656.0 | 726.5 2.290 
0.04553 | 677.1 | 749.9 | 2.346 
0.04696 | 698.5 | 773.6 2.401 


p = 20.0 bar = 2.0 MPa 


πο 
ЖҮРҮҮСҮ Л ТҮҮ AGAR ANA, 
РУТ 


Са = 52.30€) 


(Т. = 57270) 


ο ο ον кал E ARRA AER 


0.02157 | 478.7 | 521.8 
0.02216 | 484.8 | 529.1 
0.02412 | 506.3 | 554.5 
0.02585 | 527.1 | 578.8 
0.02744 | 547.6 | 602.5 


0.02892 | 568.1 | 625.9 





0.02441 | 474.9 | 518.8 
0.02606 | 491.1 | 538.0 
0.02798 | 5114 | 561.8 
0.02974 | 5316 | 5851 
0.03138 | 551.5 | 608.0 
0.03293 | 5715 | 630.8 
0.03443 | 591.7 | 653-7 
0.03586 | 6123 | 676.6 
0.03726 | 632.7 | 699.8 
0,03863 | 653.6 | 723.1 2.262 


0.03996 | 674.8 746.7 ah 
0.04127 | 696.3 770.6 3 
0.04256 
0.04383 





0.03033 | 588.5 | 649.2 
0.03169 | 609.2 | 672.6 
0.03299 | 630.0 696.0 
0.03426 | 651.2 | 719.7 
0.03550 | 672.5 | 743.5 
0.03671 | 694.2 767.6 
0.03790 716.2 | 792.0 
0.03907 738.5 816.6 








——— 


1.700 
1.722 
1.797 
1.867 
1.933 
1.997 
2.059 
2.119 
2.178 


2.236 

2.293 
2.349 
2.404 
2.459 





0.01721 
1.695 0.01802 493.7 





ο 
481.8 524 1761 рн 517.0 


| 522.4 | 5722 o.02141 

! к 596.7 1.903 0.02283 560.6 | 615.4 1.941 

T MU ње 620.8 1.969 0.02414 581.9 639.8 2.006 

100 0.0 6 у 

| по — 0.02697 585.3 | 644 М 0.02538 ~ a на 

0 656 | 624. à ; 

6 | 6o6.2 668.4 0.0265 

| petam 627.3 | 692? 2.153 0.02770 | 646.9 

130 А 

р 

| 

{ 


0.03069 | 648.6 pit 0.02880 | 667.8 736.9 2.247 
.26 

150 0.03185 | 6703 740.2 | 2 ie 0.02986 | 689.7 | 761.4 2.304 

0.03298 | 691.9 764.5 2.3 0.03091 711.9 | 7864 2.360 

io 0.03409 | 741 | 7893 | “ 0.03193 | 734.5 | 8113 | 2.416 


180 0.03517 7365 νόφῴοψνεν 


MEAE] 
eve ve e ym 


Sat. 0.01549 | 486.2 
80 0.01742 511.0 
90 0.01903 | 5342 


0.01318 | 495-4 | 5349 1.689 
0.01506 | 522.8 | 568.0 1.782 


0.01654 | 547-2 | 596.8 1.860 
0.01783 | 570.4 | 623.9 1.932 
0.01899 | 593.0 | 650.0 1.999 


100 0.02045 | 556.4 
110 0.02174 | 578-3 
120 0.02294 | 600.0 





130 0.02408 | 621.6 | 684.2 2.106 0.02007 | 615.4 | 675-6 2.063 
що 0.02516 | 643.4 | 708.8 2.167 0.02109 | 637-7 | 701.0 2.126 
150 — 0.02621 | 665.3 | 733.4 2.226 0.02206 | 660.1 | 726.3 2.186 
160 0.02723 | 687.4 | 758.2 2.283 0.02300 | 682.6 751.6 2.245 
170 0.02821 | 709.9 | 783.2 2.340 0.02390 | 705.4 | 777.1 2.303 
180 0.02918 | 732.5 | 808.4 2.397 0.02478 | 728.3 | 802.6 2.360 
190 0.03012 | 755.5 | 833.8 2.452 0.02563 751.5 | 828.4 2.417 
phases eee ur ra ОБЕ БӘ = щот = ана е сус ш m "UM 


я ЧРИ 


Sat. 0.00977 | 486.3 520.5 1.633 0.00715 | 474.7 | 503.3 157A 


90 0.01086 | 502.4 | 540.5 1.688 
100 9.01270 | 532.9 | 577.3 1.788 


| 0.00940 | 512.1 | 549.7 1.700 
110 0.01408 | 558.9 | 608.2 1.870 









120 0.01526 | 583.4 | 636.8 | 1944 0.01110 | 544.7 | 589.1 1.804 
130 0.01631 | 607.0 | 6641 | 2.912 0.01237 | 57243 | 621.6 1.887 
0.01344 

ΞΕ 0.01728 | 630.2 690.7 2.077 pinu dicus dps 
sd d 653.3 | 717.0 зада 9.01439 | 6219 | 679.5 2.031 
01906 | 676.4 | 7431 | 220 ыо, 645.9 | 707.0 | 2.097 
170 0.01989 | 6 '91609 | 669.7 a | 2.160 

180 bib Sd дена ы 0.016 K 
бо ошз t ДЕ 2.319 А 693.4 | 760.9 | 2.222 
200 0.02221 | 7703 pes 2.376 - 1761 | 717.3 | 787.7 | 2.281 
. 48.0 2.433 паа 741.2 | 814.5 2.340 
51902 | 765.3 | 8414 | 2.397 

ми 


ны 


Units 





| дооК 


selected Solids, 300K 


i 

E 

| Aluminum 

š Coal anthracite 
| copper 
| 
i 

| 


Granite 


Soil 

steel (AISI 302) 

Tin 

puilding Materials, зооК 
виск, common 
Concrete (stone mix) 
Glass, plate 
Hardboard, siding 
Limestone 

Plywood 

Softwoods (fir, pine) 


Insulating Materials, 3ooK 


Blanket (glass fiber) 

Cork 

Duct liner (glass fiber, coated) 
Polystyrene (extruded) 
vermiculite fill (flakes) 


Saturated Liquids 


Ammonia, зооК 
Mercury, 300K 


Refrigerant 22, 3ooK 


Refrigerant 134a, 300K 
Unused Engine ОП, зооК 
Water, 275K 

зооК 

325К 

350К 

375К 


Sources: Drawn from several sour 





0.903 
1.260 
0.385 
9.775 


9.447 
0.129 


0.800 
0.235 
1.840 
0.480 
0.227 


0.835 
0.880 
0.750 
1.170 
0.810 
1.220 
1.380 


1.800 
0.835 
1.210 
0.835 


4.818 
0.139 
1.267 
1.434 
1.909 
4.211 
4479 
4.182 
4.195 
4.220 


4.256 





ces, these data аге only re 


temperature, purity, moisture content, and other factors. 


16 
120 
32 
55 
80 


599.8 
13529 
1183.1 
1199.7 
884.1 
999-9 
996.5 
9871 
973-5 
956.8 


937-4 


aman csi 


presentative. Value 


Thermal 
Conductivity, к 


237 
o.26 
401 
2.79 
80.2 
35.3 
0.27 
429 
0.52 
15.1 
66.6 


0.72 
1.4 
14 

0.094 

2.15 
0.12 
0.12 


0.046 
0.039 
0.038 
0.027 
0.068 


s can vary depending on 





š и à ës kJ/kg · K) NUS s qui S > 
Ideal Gas Specific Heats of Some Соттоп базу. ( iu a ος ] 
„| & « ο. ο ==“ 
UM ss ει —: 
K Air Nitrogen, N, nn testem 
А сена ARARA AAA ана ASA AA SES n Aa ARA AAA NEAN AAA M ОРЕ ων КЕС „ыш йез 0.913 ο 655 
250 | 1003 | 0.716 | 1401 | 193? 0.742 | 14 0.918 0.658 
300 1.005 | 0.718 | 1.400 1.039 | 9:743 1.400 0.928 0.668 
350 1.008 0.721 1 398 1.041 0.744 1.399 z 
0.941 0.681 
доо | 1.013 | 0.726 | 1395 | 1-044 0.747 | 1397 0.956 0.696 
450 | 1.020 | 0.733 | 1391 | 1049 | 9.752 VIS ~ > | 0712 
500 | 1.029 | 0.742 | 1387 | 1.056 0.759 | 1391 а 
0.728 
sso | тодо | 0.753 | 1381 | 1065 | 0.768 „ый Мыне ο us 
600 1051 | 0.764 | 1.376 | 1.075 0.778 | 1382 1093 PE 8 
650 | 1.063 | 0.776 | 1379 | 1.086 0.789 | 1376 puo iis 
700 | 1075 | 0.788 | 1364 | 1.098 о.8о1 | 1371 1.031 а 
750 | 1087 | 0.800 | 1359 | 1.110 0.813 | 1.365 1.043 9.763 
воо | 1.099 | 0.812 | 1354 | 1121 | 0.825 1.360 1.054 | 0.794 
1.349 | 1.074 | 0.814 


900 1.121 0.834 | 1.344 1.145 0.849 
1.167 | 0.870 | 1341 


n ο QS SSH 


Temp. Carbon Carbon 
Hydrogen, Н, 


| 

| 

| 

t 

| 

| 

$ 

£ 

| 

K Dioxide, СО, Monoxide, СО 

| 14.051 9.927 3 

j . š 3 ° 14.307 10.183 Е 
| 14.427 10.302 
| 


14.476 10.352 
14.501 10.377 
14.513 10.389 
14.530 | 10.405 
14.546 | 10.422 
14.571 10.447 
14.604 | 10.480 
14.645 10.521 
14.695 | 10.570 


14.822 | 10.698 
14.983 | 10.859 








Source: Adapted from К. Wark, Thermodynamics 
| , , 4th ed., -Hi 
of Thermal Properties of Gases,” NBS Circular 564, кєз. μέσον ΜΙΝ, New York, 1983, as based on "Tables 


pies in S| Units 









i perature for Selected Ideal Gases 

i ped ος εσωτ ο na Da 

: ο ыл НИЯ 
+ = = + ВТ + yT` + 573 + кї? 

š E 

p Tis in К, equations valid from зоо to 1000 K 

# 

ta απο си Улага 
| co 3.710 —1.619 3.692 —2.032 0.240 
Í H 2 2.401 8.735 -6.607 2.002 о 

5 a 3.057 2.677 —5.810 5.521 —1.812 
i 2 4.070 —1.108 4.152 —2.964 0.807 
| - 3.626 —1.878 7-055 —6.764 2.156 
1° 3.675 — 1.208 2.324 —0.632 —0.226 
$ ΗΕ 3.653 71.337 3.294 —1.913 0.2763 
x so, 3.267 5.324 0.684 —5.281 2.559 
| CH, 3.826 —3.979 24.558 —22.733 6.963 
Š C.H, 1.410 19.057 —24.501 16.391 —4.135 
i CH, 1.426 11.383 7-989 – 16.254 6.749 
1 Monatomic 

Ñ gases’ 2.5 o o o ο 
ρα εκ ы а Пн о А а А Ана κ ΗΡΙ 


"Бог monatomic gases, such as He, Ne, and Ar, c, is constant over a wide temperature range and is very nearly equal 
to 5/2 R. 


Source: Adapted from K. Wark, Thermodynamics, Ath ed., McGraw-Hill, New York, 1983, as based on NASA SP-273, 
U.S. Government Printing Office, Washington, DC, 1971. 


Tables in Si Units 


93 





MD 


200 199.97 κεν 
210 209.97 149.69 пача om 
220 219.97 156.82 1.39 ре 


.02 164.00 1.43557 
> ы 1.47824 0.6355 
1.51917 0.7329 


.55848 

260 260.09 185.45 155 
0.9590 

270 270.11 192.60 1.59634 

: : 4.63279 1.0889 


285 285.14 203.33 1.65055 
290 290.16 206.91 1.66802 1.2311 


$ 

i 

i 

| Ё 1.68515 1.3068 
зоо 300.19 214.07 170203 Наси 

| 305 305.22 217.67 1.71865 ан 
310 310.24 221.25 1.73498 1.554 
315 315.27 224.85 1.75106 1.6442 
320 320.29 228.42 1.76690 1.7375 

| 325 325.31 232.02 1.78249 1.8345 
330 330.34 235.61 1.79783 1.9352 
340 340.42 242.82 1.82790 2.149 


350 350.49 250.02 1.85708 2.379 
360 360.58 257.24 1.88543 2.626 
379 370.67 264.46 1.91313 2.892 
380 380.77 271.69 1.94001 3.176 
390 390.88 278.93 1.96633 3.481 


400 400.98 286.16 1.99194 3.806 
410 411.12 293.43 2.01699 4.153 
420 421.26 300.69 2.04142 4.522 
430 431.43 307.99 2.06533 4.915 
440 441.61 315.30 2.08870 5.332 





1. p, and v, data for use with Eqs. 6.41 and 6.42, respectively. 


О wa 
NT 


πο 
ранена к += 
КЕСКИ 


2.13407 
2.15604 
2.17760 
2.19876 


2.21952 
2.23993 
2.25997 
2.27967 
2.29906 


2.31809 
2.33685 
2.35531 
2.37348 
2.39140 
2.40902 
2.42644 
2.44356 
2.46048 
2.47716 


2.49364 
2.50985 
2.52589 
2.54175 
2.55731 


2.57277 
2.58810 
2.60319 
2.61803 
2.63280 


5.775 
6.245 
6.742 
7.268 
7.824 


8.411 

9.031 

9.684 
10.37 
11.10 


11.86 
12.66 
13.50 
14.38 
15.31 
16.28 
17.30 
18.36 
19.84 
20.64 


21.86 
23.13 
24.46 
25.85 
27.29 


28.80 
30.38 
32.02 
33.72 
35.50 





` 
`> 


ο s —— 
аи, Ф 


Tables in $1 Units 





when 45 = o 










μυ ы нет инея P Wr T h З 
| — ss и s p. v 
| 750 767. 29 551. 99 2.64737 37. 35 57. 63 : ΕΣ even uev) Е рана Зее 
| мо 77848 560.01 2.66176 | 39.27 Б 300 1395.97 1022.82 3.27345 | 330.9 11.275 
| πο 789.11 568.07 2.67595 41.31 БЕ 1320 1419.76 1040.88 3.29160 352.5 10.747 
| Жо 800.03 57622 2.69013 | 43.35 бр кан 1443.60 1058.94 3.30959 | 3753. 10.247 
| 790 810.99 584.21 2.70400 45.55 8 1360 1467.49 1077.10 3.32724 399.1 9.78o 
49.86 | 1380 149144 1095.26 3.34474 | 4242 9.337 
| 800 821.95 592.30 2.71787 47.75 48.08 ΠΗ 
| 820 843.98 608.59 2.74504 52.59 Me ian 1515.42 1113.52 3.36200 450.5 8.919 
| вдо 866.08 62495 2.77170 57.60 jadis d А CE 113177 3.37901 | 478.0 8.526 
Í géo 88827 64140 2.79783 | 63.09 dene ron те керлер р pec 
880 910.56 657.95 2.82344 | 68.98 ο ιν оа S de 
Е 480 1611.79 1186.95 3.42892 568.8 7.468 
e аа τ кел Er 1. с 1635.97 1205.41 3.44516 | 601.9 7.152 
| Це dic JOR 2.85748 ERG . 520 1660.23 1223.87 3.46120 636.5 6.854 
| y ада: τον ә - 30.22 1540 1684.51 1242.43 3.47712 672.8 6.569 
i : | à .9212 97.00 28.40 4560 1708.82 1260.99 3.49276 710.5 6.301 
980 1023.25 741.98 | 2.94468 | 105.2 26.73 1580 1733.17 1279.65 3.50829 | 750.0 6.046 
1000 1046.04 758.94 2.96770 | 114.0 25.17 1600 1757.57 1298.30 3.52364 791.2 5.804 
1020 1068.89 776.10 2.99034 | 123.4 23.72 1620 1782.00 1316.96 3.53879 834.1 5.574 
1040 1091.85 793.36 3.01260 | 133.3 22.39 1640 1806.46 1335.72 3.55381 878.9 5.355 
1060 1114.86 810.60 3.03449 | 143-9 21.14 1660 1830.96 1354.48 3.56867 925.6 5.147 
| 1080 1137.89 827.88 3.05608 | 155.2 19.98 1680 1855.50 1373.24 3.58335 974.2 4-949 
i 1100 1161.07 845.33 3.07732 167.1 18.896 1700 1880.1 1392.7 3.5979 1025 4.761 
i 1120 1184.28 862.79 3.09825 | 179-7 17.886 | 1750 19416 1439.8 3.6336 1161 4.328 
1140 1207.57 880.35 311883 193.1 16.946 1800 2003.3 1487.2 3.6684 1310 3.944 
1160 1230.92 897.91 3.13916 207.2 16.064 1850 2065.3 1534.9 3.7023 1475 3.601 
1180 1254.34 915.57 3.15916 | 222.2 15.241 | 1900 2127.4 15826 3.7354 1655 3.295 
1200 1277.79 933.33 3.17888 | 238.0 14.470 1950 2189.7 1630.6 3.7677 1852 3.022 
41230 1301.31 951.09 3.19834 | 2547 13.747 | 2000 2252.1 1678.7 3.7994 2068 2.776 
1240 1324-93 968.95 3.21751 272.3 13.069 | 2050 2314.6 1726.8 3.8303 | 2303 2.555 
1260 1348.55 986.90 3.23638 290.8 12.435 2100 2377.4 1775.3 3.8605 2559 2.356 
1280 1372-24 1004.76 3.25510 310.4 11.835 2150 2440.3 1823.8 3.8901 2837 2.175 
2200 2503.2 1872.4 3.9191 3138 2.012 
2250 2566.4 1921.3 3.9474 3464 1.864 
K— — ÓÓ—À J. Kaye, Gas Tables, Wiley, New York, 1945. 


Source: Table A-22 is based on J. H. Keenan and 
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ыле. жез ы of State 


| Waals, Redlich-Kwong, $. and Benedict 





1 ог the van der 

8 Соп nstants f р © “Constants for pressure | РИ а ан 

ps τ van der а. 

ГОО Е" ^ 

2 
| / mV Lom 
бап — πο ele - 

Substance Мило, фазани IVT ΜΜ. ё 688 τη 
ны ПИ аи 67 : 
ο ; 8 0.03 0 02 
Nt 5 + 0.1162 289.55 и ке 
Butane (С.Н) P 0.0428 64-43 0.0 s 

| Carbon dioxide (СО) 3.647 n 2963 

0.0 2 

i Carbon monoxide (CO) 1.474 5 Ὃ ЕЕ 0.02737 
Methane (СН,) 2.293 0286 ss 0.02965 

| Nitrogen (М,) 1.366 : 0.0267; 

17.22 

i Oxygen (0.) 1 369 0.0317 си 3 0.02197 

Í Propane (CHa) 9.349 0.0901 Е 3 0.06242 
Refrigerant 12 10.49 : 0.0971 208.59 0.06731 
Sulfur dioxide (50,) 6.883 o.o569 14480 0.03945 
Water (H,0) 5.531 0.0305 142.59 0.02111 
Source: Calculated from critical data. ος 

Е 2. Benedict-Webb-Rubin: Constants for pressure in bar, specific volume in m?/kmol, and temperature т K 
` eR LONE E а t ES a у 
єй 1.9073 10.218 0.039998 0.12436 3.206 X 105 1.006 X 10* 1101 X 1073 Bm 

{ со, 0.1386 2.7737 0.007210 0.04991 1.512 X 10° 1.404 X 10° 8.47 X310? 0.00539 

1 со 0.0371 1.3590 0.002632 0.05454 1.054 X 10? 8.676 x 10? 1350 Χ 1ο” да 

| Ж LE 1.8796 0.003380 0.04260 2.579 X 103 2.287 X 10^ 1.244 X 10 * 0.0060 

b 2 .0254 1.0676 0.002328 0.04074 7.381 х 10° 8.166 х 103 1.272 X 104 бош 





Source: Н. W. средни and J. С. Goldfrank, набат νο 6 im 141 am 
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| 
Enthalpy of Gibbs i | j 
! Molar Mass, саит а hi па bili enen? ү уус 
ο μμ. Кита. M (kg кто) Од mot) | din ape Entropy, δ᾽ HHV LHV 
= s нет — WE LI Me Ооо | μηνα LR 
нудгодеп H,(g) 2.016 й 2 5-74 32,770 32,770 
Nitrogen М, (5) 28.01 Б И Eod edu κά 
| Oxygen 0,(5) 32.00 5 τν e x. 
| Е es 0 о 205.03 - == 
carbon monoxide O(g) 28.01 б, 
| carbon dioxide co,(ə) 44.01 во а ors E Η 
| Water H,O(g) 18.02 era Дара сет τ = 
water H,O(D 18.02 —28 и о E e 
285,830 —237,180 69.95 = = 
Hydrogen peroxide Н,О; (2) 34.02 1 
. —136,31 - = 
ammonia ΝΗ (8) 1288 бр ee am Е 
Охувеп O(g) 16.00 248476 Bc. те E Е 
Hydrogen H(g) 1.008 218,000 203,290 114.61 - С 
Nitrogen N(g) 14.01 
я 472,680 ‚510 Е — -- 
Hydroxyl он(е) 17.01 39,460 ps a за "i = - 
Methane Сн, (2) 16.04 —74,850 — 50.790 186.16 55,510 0,020 
Acetylene C;H.(g) 26.04 226,730 20 : v 
i ; 9,170 200.85 49,910 48,220 
Ethylene 148) 28.05 52,280 ` 68,20 219.83 50,300 47,160 
Ethane C,H, (g) 30.07 —84,680 — 32,890 229.49 51,870 47,480 
Propylene C,H,(g) 42.08 20,410 62,720 266.94 48,920 45,780 
Ргорапе C,He(g) 44.09 —103,850 — 23,490 269.91 50,350 46,360 
Butane C Πα) 58.12 —126,150 —15,710 310.03 49,500 45,720 
Pentane C. HL) 72.15 —146,440 —8,200 348.40 49,010 45,350 
Octane СаЊа(е) 114.22 -208,450 17,320 463.67 48,260 44,790 
Octane CH, (Ü 114.22 —249,910 6,610 360.79 47,900 44,430 
Benzene С«Н«(2) 78.11 82,930 129,660 269.20 42,270 40,580 
Methanol CH,0H(9) 32.04 — 200,890 7162,40 239.70 23,850 21,110 
Methanol CH,OH() 32.04 —238,810 —166,290 126.80 22,670 19,920 
Ethanol C,H,OH(g) 46.07 — 235,310 —168,570 282.59 30,590 | 27,720 
Ethanol C,H,OH(Ü 46.07 — 277,690 | 7174890 160.70 29,670 26,800 





Source: Based on JANAF Thermochemical Tables, NSRDS-NBS-37, 1971; Selected Values of Chemical Thermodynamic Properties, NBS Tech. Note 270-3, 
Carnegie Press, 1953. Heating values calculated. 


1968; and API Research Project 44, 









с 
M ie ЗА 
3,950 3,979 
Oxygen — (ο Κα 14,175 19,870 
Carbon dioxide μ.ο) 8,635 9,500 
Water μ.ο 45 900 
Water са 
Ре? C(s) 404,590 пее 
Carbon (graphite) Hle 235,250 236,100 
Hydrogen <(5) 598,160 609,600 
arbon monoxi 
ΐ Sulfur dioxide 50; (8) 301,940 313,400 
i Nitrogen monoxide NO(g) 88,850 qm 
Nitrogen dioxide NO, (2) 55,565 55, 
890 812,000 
Hydrogen sulfide H,S(g) 799,89 
`Аттопїа NH,(Ə) 336,685 337,900 
Methane CH,(g) 824,350 831,650 
Acetylene СНО) - 1,265,800 
* Ethylene CH,(g) | = 1,361,100 
| Ethane С.Н, (а) 1,482,035 1,495,840 
£ Propylene CH, (g) _ 2,003,900 
Ргорапе C,H,(g) - 2,154,000 
Butane C, H.o(g) — 2,805,800 
Pentane CH, (9) EN 3,463,300 
$ Benzene CH, (g) E 3.303.609 
Octane CH, (D Да ν᾽ 
Methanol СН, ОН(е) 715,070 722,300 
euis CH,OR(D 710,745 718,000 
esit P ps С 1,348,330 1,363,900 
2'°$ 1,342,085 1,357,700 


а), Ahrendts, "Die Exergie Chemisch Re áhi в 

Also see “Reference S tes = Energy— сүре э Al о Да τ НА sseldorf, 579, 5 977. 

model attempts to impose a criterion that the reference environment be in e uilib wap ае 

аге determined assuming restricted chemical equilibrium for nitríc acid and bs Spies е ο ο. 

namic equilibrium for all other chemical components of the atmosphere, the ο. vx unrestricted thermody- 
пе бетен composition ofthe gas phase of Ys model arat he tomptslton ot he patura atmosphere 
E бозо; eed Е т pos pua id Damient and Metallurgical навеки i 
κα ο ο ος substances that contain ihe з ρον ria s Is selected 
ἡμίν. dac pter itte Por ο... μη ον τῷ not in completely ΤΣ 
value, On an overall basis, the chemic iti 5 гоипа abundantly in n i i 
Моде! | to the composition of the E EE n ње b s Сао environment edal vidis mie 

quitibrium criterion is not always satisfied, у 
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—81.208 5 

—45.880 —92.672 —8.783 —22.886 

—19.614 — 43.056 —4.062 —10.062 

—15.208 —34.754 —3.275 —7.899 

—12.054 — 28.812 —2.712 —6.347 

1600 —9.684 —24.350 —2.290 —5.180 
1700 —8.706 —22.512 —2.116 —4.699 
1800 —7.836 —20.874 —1.962 —4.270 
1900 —7.058 —19.410 —1.823 —3.886 
—6.356 —18.092 —1.699 —3.540 










—5.720 —16.898 —1.586 —3.227 
—5.142 —15.810 --1.484 —2.942 
—4.614 — 14.818 —1.391 —2.682 
—4.130 —13.908 —1.305 —2.443 
—3.684 —13.070 (71227 —2.224 










—3.272 —12.298 —1.154 — 2.021 
—2.892 —11.580 —1.087 —1.833 
—2.536 —10.914 —1.025 —1.658 
—2.206 —10.294 — 0.967 —1.495 
—1.898 —9.716 — 0.913 —1.343 









—1.610 —9.174 — 0.863 —1.201 
—1.340 —8.664 — 0.815 —1.067 
—1.086 —8.186 —0.771 —0.942 
—0.846 —7.736 —0.729 — 0.824 






—0.620 


Source: Based on data from the JANAF Thermochemical Tables, NSRDS-NBS-37, 1971. 


